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PREFACE. 


rriHE “ Indian Ephemeris, A.D. 700 — A.D. 2000,” in eight * volumes, of which the 
first seven (A.D. 700 — A.D. 1799) ai-e now presented to the public, the last and 
eighth volume (A.D. 1800— A.D, 2000) having been published, by anticipation 
in 1915, is the outcome of the principles and methods expounded in the author’.s 
Indian Ohronology (1911) for the computation of eras, tithis, nakshatras, etc. 
These principles and methods are re>stated, for convenience of reference, in the 
first volume of this work, which is practically a revised and enlarged edition of 
Ivdian Chronology, and is being separately published as such. 

2, Its object is to show, for one thousand three hundred 3 ’ears, i.e.. from 1st 
January A.D. 700 to 31st December A.D. 1999, (1) the eras in use at present in 
different parts of India, ^ka, Vikrama, Kaliyuga, Kollam, Bengal San, Northern 
and Southern Cyclic years, Hijra and A.D. ; (2) the solar month and day of the 
Tamil and Malayalam calendars ; (3) the solar months according to the rdSis or 
constellations of the zodiac ", (4) the tithi for each day with its ending moment to two 
places of decimals, equivalent to half ghatikas ; and (5) the nakshatra, with its 
ending moment; (6) the lunar months and pakshas in use all over India and the 
neighbouring countries ; (7) the Sluhammadan months and days of the Unham- 
madan months ; and (8) eclipses, solar and lunar. For every one of these items the 
English month and day and week-day are given regularly throughout. It also 
contains a full exposition of a practical and at the same time accurate method of 
ascertaining the actual as well as the mean position of the planets. Mars, Mercury, 
Jupiter, Venus and Saturn for any date and at any epoch. 

3. The author, having hit upon a method of calculating by a simple process, 
but accurately, to four places of decimals, all the elements required for the Compu- 
tation of a tithi (i.e., the mean ending moment of each tithi, and the appropriate 
sun’s and moon’s equations of the centre) as well as all the elements required 
for nakshat^ (i.e., the mean ending moment of each nakshatra and the appro- 
priate moon’s equation of the ‘centre) successively for each day, for any number 
of years, past or future, offered to the Government of Madras to produce (I) an 
ephemeris in the present form for the whole of the period for which such 
information would ordinarily be required by epigraphists, i.e., from A.D. 700 to A.D. 
1799, and (2) an ephemeris from A.D. 1800 to A.D. 2000 for current use in 
Government oflBces. Government accepted both the offers, undertaking to pay 
part of the cost of compUing the former ephemeris in manuscript and to purchase 
1,500 copies of the latter work which was published at the author’s expense ; they 
subsequently decided to purchase the copyright of the first edition of the Uphemerie 
A.D. 700 to A.D. 1799, and the present publication is the result of that arrange- 
ment. The author tenders his thanks to the Government of Madras for their 
kind patronage of both parts of the work. 

4. It is a result, and at the same time an index, of the unique character of the 
Indian calendar system, that the only-satisfactory solution of the many diflBcultiea 

• The work, as originally designed, was to have been issued in savAn , 

ISOOto A.D. 2000; but the addition of tbe present infrodnctory rolome hae^re^ltad in 

into two ports, of which iho Hrstpart io the present volnme and the second Kni. • Volume I 

709 to which sje pretUed U) an Sxplan.tion'’of the umVl- tSr:SmpLti:nTr7phe^^ ^ 

Theentire wort is therefor. 
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presented by it to the biatorian, t as is now presented; and any attempt 

development of a day to day ep loinens computer of titbis and 

to enable the bistorinn or epifjrap i3 ■ _ historian bas not often the aptitude 

naksbatras seems predestined to has still less often the time 

reqmsite for ^ calc, Motions Wore selecting the one 

hecessary for making an n uia data. 

that rigorously or most “y, ephemeris. the Brst of its kind, is dedi- 

5. To the histonsn. them of I d . ,„™p„lons as to the compnta- 

catod. One nonders rrhy the an . . thonght in the past of maintaining 

tion of the passing moment, shon no Rome, for verifying 

some kind of a oontinnons -P^'- „ith in literary, and more 

the allusions to the lapse of ^ „ favoured pursuit in 

especially in lithic, recoids. * almost an avoided subject. It is 

India, iras, until we come to in our ancient men of letters 

probably due to »'’« aW^e o jing calendrical details 

that no 7* tint ,neh methods as have oome down to ns ^ of 

the most primitive and tedious de p ' ^ calendar for the next 

or almanac devotes three mont s o e p take over twice a hundred 

twelve months and according to this me method which is fully 

years to make a " mTl ' of L present work, the author 

oiphnned in pag^ - „moiie in one day tho material required for a ten years 
found it practicable ““P jest or preliminary eompilation was 

Indian ephemeris : ^ arithmetical errors affecting the 

effected by means of pn • 1 *-> oYpluded bv this method, 

proceases of “uf r^ret'theTmission from this ephemeris of the yoga 

6. Few epigraphists will re^r manv mav be disposed to 

and ofm, which j^td^rorit Te p’eriod previous to A.D 700. 

rirrir'ln dalng A.D. :0„ as ^d I R V“re W 

more than I t veriha ..i„hbonring countries where tho Indian calendar 

various parts of India p„pa,-ly, therefore, inferred from this eirenm- 

has ever been m 'T' ^ bee/jatrodueed into India somewhere about 

stance that the wee v y fo-ocght into common use by the eighth centmy. 

the fifth century A y foalading the present writer tot 

„,eek.d,,>. »..Vl,a eh - ^ aelnal weekly dates in Indian and m 

century A.D. : but tUe p y «:„Vitli centuries A.D. is a fact; audit did 

Indian of these few dates, to add two more volumes and 

"„t seem » orth wh , ^ X Te we^k 

tcZi ol nl ;eek-day date in nny of these eartycentnr^ent^ 

- ' . A ir wa# Ynlnifie 1 of 


, . chAnteT V of Voluine 1 of 

work), or. the part of d ^ jg, „t,.o.,omio%l details . • th^ d^e itself . la t’’® ^ody of. 

historical import of a re ^ date failed ,o gire „gpeoUyely io Silappadhikwam, 

anootators. while oappl^ng reference is made to tiuee euch dates , to Le tou 

and ia appendices ; jaal. 

Jirakachintamani and I aripau 








F BB F A 0 K 


T 


4 * 

'V^ss as it were on its trial in India, would be so interesting an event that expert 
attention could not fail to be directed to it. The author has, in the first volume 
of this work and the tables appended thereto, furnished methods of computing 
Buch dates to any desired degree of accuracy according to any one of four 
siddhantas, the Surya siddhanta, the first Arya siddhanta, the Brahma siddhanta 
and the Siddhanta ^iromani. 

7. In prepaxing a second edition of the author’s Indian Chronology (1911 ) for 
the first volume of the present publication, numerous changes were found neces- 
sary, some in the direction of simplifying, and others in that of amplifying, that 

Of late years the attention of the public has been drawn to the desir- 
ability of occasionally employing Indian systems other than the Surya siddhanta 
in verifying Indian dates. The author has, therefore, now not only amplified 
his original Surya siddhanta Eye-table, but also devised similar eye-tables for 
the first Arya siddhanta, the Brahma siddhanta and the Siddhanta ^iromani. 
For the reason stated on page 77 of Volume I of this work it did not seem 
necessary to deal specially with the second Arya siddhanta. 

8. Secondly, the inrestigation of ancient planetary records, called horos- 
copes, will, it is confidently hoped, be furthered by the large amount of space 
devoted to the subject in the present work ; in fact, certain aspects of it, such as 
the planetary eye-tables and the perpetual planetary almanac, are for the first 
time now presented to the public and at least one problem of first-rate importance 
in Tamil literary chronology has been successfully solved by their means. 

9. Several readers of Indian Chronology in its first edition having complained 

of the absence of a popular and at the same time compendious exposition of the 

leading principles of the Indian calendar, the author has endeavoured to supply 

the want by means of Chapter II of Volume I of the present work, “ Exposition 

of the eye-tables” which, with the eye-tables themselves and the illustrative 

problems prefixed to them, will be found a small but self-contained treatise on the 
subject. 

10. The tables in the first volume of this work have been regrouped for the 
present edition and reduced in number to six, the most important being Tables 
II, III, IV and V. The author had entertained an idea that upon the appear- 
ance of l.is ephemeris for A.D. 700 to A.D. 2000, Table II (which was table 
X in the first edition) could be dispensed with and a considerable amount of 
space thereby saved : he has since found, however, that for applying the other 
siddh^tas to the computation of tithis, nakshatras and yogas. Table II is 
indispensable and he has been obliged to retain it accordingly. Eclipses, solar 
and lunar, are dealt with in Chapter V, section v and in Table IV-L, from a 
practical point of view, viz., to the extent necessary to enable the student to 
satisfy himself whether an eclipse was possible or probable on dates anterior to 
t e ear lest year for which Oppolzer*^ Kanon der Fmsternisss is available, ] 207 B.C 

11. Several papers by Che author which students of Indian Chronoloev 
occasionally ask for, but which hitherto either were not printed or were availaWe 
only in private circulation, have now been included in the appendix ; and. a copious 
list of South Indian dates, fully verified and arranged in order of dynasties is 
prefixed to Part II of Volume I of this work, by way of illustxating the practical 
use of the E^emeris in historical investigation. Among papers now printed for the 
^rst time is Paper No. (i) appended to Volume I, Part I on the Vedanga Jyotisha, 
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oontaiBing the snbsUuice of the Sir Subrahmanya Ayyar lec.uree 

tbe author in 1916 at the request of the Madras University. i, 

I'' In the preface to the first edition of Indian Ghromlogy 

1911) th. Mthor «pre.a»d his obUgations to provioos writers, parfaoulwly to 
Professor (of Boim and Hoidolberg). who is unqu^tionably tio 

groatost authority on the aobjeot. Tho oiaet oounelion botwoeu 
ftofossor Jaoobi-s Tabios in Indica is brought out lu Chapter K 

•• Construction of Tables,” The rules ou page 3, para^aph 12. re^rtog the 
commaicement of the oiril solar month in rarious parte of India were token 
the India,, Calendar by Messrs. E. Snwsix and S. B. Dikshit m the present e*tiou 
the author has also used Dr. Schram's oalcnlationa of the Sodhya as reproduced in 
Mx. B. Sewell's. Indian Chronography. 


Maubas, 

January 1922 


L. D. SWAMIKANNUe 
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AlSr INDIAN EPHEMERIS 

(A.D. 700 TO A.D. 1799) 


VOLUME I.— PART I. 


CHAPTER I. — ^PRELIMINARY NOTIONS. 

Section i . — The siddhdntcLs, 

of astonSw 7oMUn?''vrir'‘f ■ K.MMnto or lystOT 

eight principal siddhantaQ TLo oi*/i/iKn*^ 4 . ^ l* i i (lo9a) enumerates 

m deJl ar,:(i) ;2rs“m.i£nl 

Ai 7 « siddhanta, (4) Ihe^raim, sidd’lintfand^rsitte “Sk-‘(’ 

IS a mistake to snopose thit oha bwXo a ’ ^ a “ ^'"dhanta Siromani. It 

system differs from the Copernican On the'r^* t ®s the Ptolemaic 

slight variations among the sSdhantL wSiF « ! computation. The 
in the present voL; pHg“fl63 Meac3 of the different Eye-tables 



English eqaivalent of the 
moment of occQrrence 
of mean new moon at the 
beginning of Vaifiakha 
lunar month in 


StU7. .iddhSnta. Fl«t A,y, dddhSnta. , B™h«., .iddhante. 


A.D. 400 
A. D, 000 
A^D. 1400 
A.D. 1900 
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April 10*8304 
April 2*4862 
March* 25*6421 
April 20‘3285 


April 10*3146 
April 24871 
March* 25*6734 
April 20’ 8903 


April IO’.3262 
April 2*4446 
March 26*5640 
April 20*2140 


April 10*8730 
April 8*4993 
March 85'6256 
April 29*2824 


siddlmta lA *on^sy3?em*'S^ha?^t^d*u the Sflrya 

of the Indian Continent Z T Ta“ a breadth 

verifying any date in an Indian Sc inLn *bat. in 

during this period, the principles S Z 4* ^ wori 

.iddbfat. be co^t:r li »pp&.bi% „t 

for a long time past. Elsewhere 3 fnl «P baa been inSe 

may be said to be in use, and to have been in Purposes, the Sfirya siddhanta 

ago. New moons and full moons nnii * 1 . *tem a thousand years 

«Hps». m,j ,ttl| be eblculetod, wi“lX“ ”4* “ 

— » very lair amount of precision, with tho 

dlBOrep,noy ma/te «gl«oUd^'‘“ ^rya .dddhintaa, bat fo, tho presT^I 

» ««v lor cne present purpose this 



^ f m af the Surya siddhaata. 

■“ rvirnnolot^v is • = />Wr>noloffV is meant to be 

“ '‘“is r ‘r If otr Sn. 

b2rA’«der,a toiliar to the loffian ^ ,'”?!« „,e in the interpretaaon 

in the regulation of °on the Shrya sUahinta, deaorvoa to 

ephemeris as the present one, baseo. mam y 

b, on record . preaeat method ^ 

a. AccoriUng to the author’s *? ‘““'“looTOufof the Indian aolar 

1 or reckonines of time are (1) the (Sp-t new moon in the solar year. 

Ch il2ts‘S ^irSKroWatc! Ind forother siddhantaa 

£Sfnt of mean or Lanka ne« moon, that U, thomwn 

1 lltnde of both sun and moon T7„i:yu<,a has to be taken back, 

H»ei r hSScr: 

tide and the moment, ^ aealt with fully in jierentlye- 

MS5''and'th6 tables appended thereto. aij„”ioe'’boWton°two siddhintas (e.^. 

The interval between the ““““en^ent^f a tbor’a metho^ 

„e. the solar of so>»^“rtTntor“? 

?i““e°“ ‘fraTS^tocid.nco of ,“<1 “Si”and ^seeding moment of its 

■b“ .‘weTii^ eding moment of solar and Innar anomahe. 

attendant «aIu»olr» or yofa ana m 

“rAnolher important respeot in whioh tto^»utte^”^“,^a'yo» j» *e 

I’bSnlTe tobr Btlion Ui. pages 74 to 81. 

SsortoK iii.-L»nf.sel.r rhororter o/ the Muhammadans. 

, tbe lunar calendar of the-dews, “d u“hke tW ^ 

current at suw ise. a. 
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etymologicallj derived from, the next following solar sankranti : if there are two 
lunar months equally entitled to have their name determined by a particular 
solar sankranti, they both receive the same name and one, the first, is called 
adMa. On the other hand, if a new moon is followed by two sankrantis before it 
13 tollowed by another new moon, the lunar month which would ordinarily have 
had its name determined by the second of the two sankrantis is suppressed and is 
said to be that is, in defect. Lastly the lunar year, beginning with the 

lu^r month Chaitra, is named dier the next solar year. These considerations' 
suflice to prove that the Hindu lunar year is properly a luni-solar year. 

8. Lunar periods of time are characterized by an element of certainty or 
rather of palpable evidence, not found in solar periods, and in another sense the 
actual moments of lunar phases are marked by much greater uncertainty than 
soid.r sankrantis. W© shall consider each of-these propositions. 

9. Palpable evidence of lunar periods.— We cannot visibly perceive in the 
heavens the fact that the sun has completed any definite stage in his annual 
course : but new moon, when the moon’s longitude is the same as the sun’s, is a 
patent fact : so are full moon and each quarter of the lunar month. There 
cannot be a difference of a whole day between the moment of new moon in one 
part of the country, and the same moment in another part, lust as there mi?ht he 

in the commencement of a solar month (paragraph 14 bebw). If 

states t^t a certain tithi fell on a Monday, and by calculating backwards we 

trace the tithi to a Saturday, we may be quite certain that there is some error in 
the inscription. 

10. ^ On the other hand, there are greater fluctuations in the moon’s than in 

the sun’s movements, in the sense that the actual time of new moon may be as 

much as 14 hours before, or 14 hours after, the time of mean new moon. Two 

calculations are therefore necessary to determine the time at which the moon 

reaches any particular stage of her course : we must first ascertain the mean time 

which is simply the expected time, taking an average over very long periods ; and 

then we must calculate the actual time by means of a correction of the mean* time 

according to the moon’s and sun’s anomaly at the particular moment. Both these 

operations can be performed very easily and very accurately, that is to say in 

exact accordance with the siddhantas, by means of the Eye-tables in the present 

work. The correction is called in modern astronomy a correction for the sun’s 

and moon’s equatim of the centre. There are also one or two other minor 

corrections recognized in modern astronomy, but the siddhantas do not make 
them. 


Section iv. — Commencement of the solar month or sankranti, 

!!• The astronomical commencement of a solar month is the moment of 
sankranti, i.e., the moment when the sun enters a constellation of the zodiac. To 
ascertain the moment of sankranti, we must add up two figures, namely, (1) the 
day and fraction of day of the English month entered in Table II or in the head 
lines of the Ephemeris against “ Commencement of the solar year,” apd (2) the 
days and fraction of day entered in the Eye-table, section a or in the book-mairker 
as the collective duration of days up to the month of which we wish to know the 
sankranti or moment of commencement. 

12, Though the moment of a sankranti is the same all over India for the 
flame siddhanta, the commencement of the corresponding month for civil purposes 
is not necessarily the same all over India. The following rules on the subiect 
are adopted from Messrs. Sewell and Dikshifs “ Indian Calendar ” ^ 

(1) In Orissa the solar month of the Amli and Vildyati eras begins on the 
<wy of sankranti, at whatever moment of the day the latter may hannen 
Accordingly in Orissa, the solar months begin on the sankranti days, 

(2) In Bengal, when the fraction of the day at which the sankranti happens 
does not exceed 45 ghatikas (midnight) the solar mouth begins on the next dav • 
and when the sankranti occurs after 45 ghatikas, the solar month begins ou the 

1 a/n Accordingly the Bengal months corresponding to Ini 

A.D, 1910 (Bengal solar Ashddha) and to Malayalam Dhmus A.D. 1910 (Bengal 
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fenced ?■ f X 

“ha°&»^'soL^ i» A.D. IMO-n did Mt commence till Wth jMuary 

'*“* '*(8) conoid, mkeo tke froction of the fay 

ot which the iS 

Thot b why for 7'““. occoro after 80 

the day of tbe sankranti. Uth June 1910. WQen rne s found on 

ghatikas, the^lar r”'‘ ”” *r.-IodiaoV;»londar'' al.o atate 

STmIu' ltnT.^o“o:cm^ after 13 ghatikae. the solar month 
conitn6iic68 on tho next day* 

Section v . — The day of th$ solar 

18. This cfatioc. so familiar ■" ‘^e Eajo^^f "rlw." It o”cor"’a 
in the cpi3~Sk‘“' is a valnable means of 

combir.atioii of a particular soiar v recur for a century or 

particular tithi and a partly fk^nfKpr hand if we laid too much stress on the 
^ssihly for Coer centonos •««2^1on ^ tho siddhanta. our 

;:,nl, m’igh. he wido of the mark by “ >at a who e seri“ 

been amply illustrated in a recent pamphlet* which shows niat ^ 

of Cbola Md gSanta^ to haveTe^n followed, instead of the Arya 

“E“tf ^d' tStftS^thor similar ^ X’°4 

r fap«°rts!^t coSmtt that if in oren - of^sor^ of such da« — 

^o'^^h “fam and no’^oTher -tie /o? sankrhntie ” can be appUed to tho 

'irowiog to rariou. caoses. p^elpally j 

rule,” the day of solar month by a discrepant by 

of the Brahma suldhanta, ^ u<inff another siddhanta, and if both 

a whole day from the result arnveii a y ^ l°\'were varied simultaneously, a 

siddhanU and 7e3ulf cidd be produced. But not only does the 

bewildering array of siddhantas and ^Les -the thesis propounded in 

plicity of solutions and a f of’ the Arya siddhanta and the 

“ Tamil rule” to the wliole series of dates receives mor .internal 

before by the mention of Sa a /y Pandya dates in Part II of 

evidence are mutually connected in ume. f&ee me r . .y 

Volume 1). overlooked that palmographical tests are ip almost 

every case a^Sutely indispensable to verBy a Aatg and 

that\difierenceof iJo for Taiiil 

rcHpti%re'i.roLmLl veVificati^^^^ kept within the bounds of paleo- 

graphy and not stray into any century ad hhitum. 

Section vi. — The week-day. 

.. ... cw. U U...,p.U.. .1 .b. .wl—CW 
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nnvenaable • unless there is an eclipse in the date. To “ verify ” a date is 
to show that it is equivalent to a particular day, month and year consistently 
with all its details, or with the greater number of its details, and that it 
would be inconsistent with any other day dunng a certah vumber of years. 

“Monday, 8th tithi in the bright fortnight’' with 
mention of month, or Monday, 8th tilhi and nakshatra Anur.idha,” without 
mention of month, can be verified as a role only for a period of 3, 7 or 1C years 

cas°e tht such a 

cTsislnri^th thi' i*® details are 

rS 10 V Jrf .1, 1® “J®®" any other year for the next 3, 

and a vLr witho^M^^^ ?®J® ® ‘^®*® S'"’®® ^ '' nakshatra, 

d a year, without the week-day, we say that the date cannot be verified i e 

^ooerf free from the probability of error, because every year must contain such a 

Sd unverlfiable Ltps ®T"- examples of verifiable 

of the Ephemeris ^ " mtroduction to the second part of volume I 

to dis\inIthX^^]tr„n PE * ri-'"® «« ■« inscriptions 

which it came to an 6^8. ^ ^ ^ commenced from the day on 

IS n <”■ of a day and of a moment, 

a ii+'k , I ® ft is known normalJv as the dav nf 

The tithi or naksb,trt which i, idcLSd wiS . Lt ‘that UthTo"r oZ'”. '’’"TPt 
was current at sunrise on the dav in j® tithi or nakshatra which 

may have ended the next minute after 8nurfse,Tnd the^nex^t \uhi 

nakshatra mav have hncn nnrptan^ iu i . - ;“® the next 

..., . “* ““'y nave neen current for the whole of the remainino- /Jo^r ; wu 

lodta;.!"” 'bi* P«t ite erne to th, “day^i .S-d'^; 

the tiii oSw c‘«fd‘is‘":t ^ 

ta queeticn bnt “t •>“ ‘‘‘ 

folbw^ da, . „k,hatr. » “b;^^ ^ tbo 

viu.-Z7m civil day and its English equivalent. 

eaoh^tS’S;": “ parts of . da,, 

^ roidaigh. a.“ia EogW 

spoaktag, be as mao, pa««,,«a Zhere Sl llT l£“' I'T 

central latitude and lo^ngUude, and thL^aDDlvin^fV,^'^®^ instance according to one 

to deduce the time for other places Iffie co 7 i "®°®®®®'‘’3’ corrections in order 

central longitude is that of Ujjain (75° 4G' G" efarlf P i^f® «i‘d ‘he 

an ancient observatory. To combine tGo nc i\ f a where there was 

they imagined an island called Lanka in the Indil^^o'^® *'’® longitude, 

.odhariogih.sa™l.agit„di"»r5ijr^^^^^^ 

fhatfs'o„S:or“Eio‘ptai^d Sf''' t »■“> o7tao 

Accordingly, the civil day and decimXof Tdev t ®y®tems: 

tbep^os^ k foroaprossiog all nrannerof ladiL Z Zllf °f “"f 

•For the verification of an eeli™r^*ia.«T ^ , — ADg OUt 
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endinff moments of tOhis, etc., and also for verifying the correapondence of English 
ending momraw oi ^ converted readily into Indian 

Xi/ilL'and palM (V&xml, ndligais &nd vinddis) or English hours, ininutes and 

feinda bv meLs of the Eye-table r or I’able VI or the book-marker inserted 
in each volome of the Ephemeria. To assist the reader in very 

Ind 6 seconds. So the answer is 9 honrs 43 minutes 4 secoi^s. 

decimal fraction is equivalent in Indian time (as we may see from Table VI) to 24 

ghatakas, IS palas.. 

Section ix. — 3fean and actual moment of phenomena. 

*22. The most ordinary problem in the Indian calendar is, to determine 
a particular astronomical phenomenon was completed, e.^, an eionga ion o e 
mi^from the sun measured in arcs of 12 degrees each and shortly called a fij/w , 

the reaching of a longitude of so many degrees by the moon, called & nakshatray, 

the completion of so many degrees of longitude by the sun and moon to 

dTJreesby toesnn. called a sankranti. when the number of degrees is computed by 
rfer i.e. in multiples of 30 degrees. There Ls no direct means, known to ancient 
or modern astronomy, of computing these ending moments, as they are called, 
because at no two successive moments does any h^^venl^y body move a t e 
same rate or pace. Nevertheless the “ anomalies, as they are hence called, 
can be tabulated, because, taking long periods into consideration, the mean 
period of revolution of a heavenly body, e.g., the moon or any of the planets, is 
fairlv and for all practical purposes rigorously constant, and we have only to 
attach to each ” anomaly ” its own “ equation,” or, variation from the mean. In 
other word«, the answer to the question, what is the actual position of a heavenly 
bodv at anv moment ?— is furnished by the algebraical sum of the mean position and 

°orM.po„di=g to tho anomah at that moment. It will be aeeu. 
however from what follows that the Indian calendar aims at determining more 
than this ; it requires not only the phase or phenomenon completed at a given 
moment for wliich purpose we would have to add merely the mean phase of a 
moment tl’® equation of the anomaly at that moment, but it 

moimnl of ecery phase, for which purpose the ordinary anomaly tables have to be 
manipulated in a particular way. The exact method how this is done mil be 
ed lator (paragra^s 195, 196, p. 76), but it was thought as well to draw attention 
to this peculiarity of procedure in computmg the details of the Indian calendar. 

Sbotion X. Explanation of headings and columns in the epitemeris. 

2.3. Method of verification and abbreviations.— The chiel abbreviations used in 

the ephemeris are (1) the indication of ending momenta of tithis and nakshatras 
as decimals of a day, instead of by ghatikas and palas, or ^f^f^’fX^set ll 

^theTnier side of the covll For the rest, all the Indian an^ Muhammadan 
details corresponding to an English date are given in its immediate 
Thus in the twenty days commencing with Tuesday 12th December 

Muhammadan months, there is one day without its own tithi, one day without its 
own nakshatra and one day with two tithis. All these changes and facts are visi- 
ble at a glance without having to be gleaned with much trouble, rom e ^ 

Tneadav 2nd December A.D. 836, it is clearly indicated that it was the 20th y 
ot Dhnnus or Mdrgali month of Anala year, and bahula panchadaSt or amav^y 
^ T ending at 12 (-1 ghatiknn or 3 honrs nttor mean sunnso), 
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B>day ofnakshatra “ Purva Ashadha ’’ (No. 20 ) ending at ‘68 of day (= 35 gbatikas, 

or 14 hours after mean sunrise), and lastly the 28th day of Zul-hijj a month of 

Hijra 221. It is equally clear that Friday 22Dd December was the first day of 

MaMra or Tai month of the same year Anala, The change from the last day 

of Hijra 221 to the first day of Hijra 222 on Thursday 14th December A.D, 836 
IS marked with equal clearness. 

24. Cyclic and otheT years, — The headings at the top of each page comprise (1) 
^e symbols for solar and. lunar eclipse and the abbreviations for Amdvdsya and 
Paurnimd, (2) the numbers of years in the different eras, (3) the names of samvat- 
saras or cyclic years in Northern and Southern Jndia, and (4) the commencement 
0 the Indian year according to Surya and Arya siddhatdas, according to the 
Kolhm year, and according to Hijra, The Kollam year is a current one, like the 
A.D, year, while all the other Hindu years, Saka, Vikrama, Bengal san and Kali- 
juiga, are expired years. It should be noted that the Kaliyuga years quoted in 
the ordinary South Indian pauchangas are current and will be found to exceed in 
each case the Kaliyuga year marked in this book by one. A similar remark 
applies to Bengal san. The names of solar samvatsaras, PralKava, Vihhava^ etc., 
are quoted not only at the top of each page, but above the name of each Tamil 
month. Thus it has been possible to give in this book, for each English date, the 
lamil (or Malayalam), Telugu (or Kanarese) and Muhammadan equivalents with 
^ much fulness as in the ordinary pocket diaries. For example, against Tuesday 
21st March A.D. 836, one may read off in this book, as in a pocket diary Anala 

Samvat mUroi V^ or Metam 1 ,*’ - Anah Samvat AdhUca Ohaitra Bahula 
ranchadasi, Nakshatra Eevati, and Hijra 221 Rabl-ul-awwal 28.” 

25. Mar and lunar reckonings.— T!\iQ various calendar systems in use in 
India ma.y be divided into two main groups as shown in this book, namely the 
solar reckoning, comprising the English, Tamil, Malayalam, Oriya and Bengali 
reckonings ; and the lunar reckoning, used all over India, and including the 
Muhammadan and Jewish reckonings. The Indian calendar is sometimes styled 
Juni-solar, because its lunar months and years cannot recede by more than 29 
da^ from the corresponding solar months and years, whereas the Muhammadan 
or Hijra year recedes by 10 or 11 days every year and will therefore be found to 
conmieiic© in all months of tho Indian and hln^lish yoars* 

26. Column headed “ Month and day '’ — Solar months in India ar« generally 
named in Sanskrit after the raSis or signs of the zodiac, “ Mesha,” » Rishabha,” etcf 
but in Tamil they are also known by another set of names, more or less modified 
from names of nakshatraa or lunar months, namely, “ Chittirai,” “ Vaika^i ” etc 
Both sets of names, “Mesha-Chittirai,” “Rishabha^VaikaSi,” “ Mithuna-Ani ” etc. 
are quoted in this column. The days of the solar month are reckoned according 
to an ancient Tamil practice, from the sankranti of the Arya siddhanta. The 
rules for determining the commencement of the solar month, according to the 
Tamil, Malayalam, Oriya and Bengali systems, with examples, have been giren in 
paragraph 12 supra. A difference of a whole day or of two days would ordinarily 
be found between Tamil days of solar months and the corresponding Bengali 


m ^ ^niher of days in a Tamil raonth is not the same everv year. 

Thus Chittirai has ordinarily 31 days, but may occasionally have 30. The fact* 
alluded to by the ancient' commentator of Silapadilcdrani, that Chittirai, in the 
year when the events described in that poem occurred, had only 3iJ * days and 
commenced on a Sunday, a day of Svati nakshatra, enables us, although the 
oommentator has omitted to mention the year, to infer that the year in question 

‘ other. Days of the solar month are now commonly quoted 

in the iamil country, but we do not meet them before the beginning of the eighth 
century A.D. We learn from the ancient Tamil poem Tullcdppiy am th^ht a dav 
at that epoch was ordinarily called, as it still frequently is, after its nakshatra. 

I he practice of calling days by their tithi numbers apparently came into use at a 
subsequent date in the Tamil country, thobgh elsewhere in India the calling of a 


^ Id Tolniii6 I of this Bphsmsnd, th© ChittircLi month of tlm faa.f*a Ti la -t * * * 

Si days ; bat tbe author has shown elsewhere (vide Paper iii in the^Appendix) that aoo<^i^ a 

eurrent it was quite possible for Chittirai to have had only 30 days. ^ ooording to the system then 
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day by ite tithi number is an ancient, in fact, a V edic practice. Week-days do 

wtinnin<r of the eighth contury A.D. Elsewhere in India, week-days have been 
traceti to^the hftb century A.D., but not much beyond. It is a cunous circumstance, 
and one deserving of careful study, that a date in India, one thousand and four- 
hunjlred years ago was known by the seune week-day as the corresponding day in 

Europe. . 

23. Nakfhairas and iithis. — Every Hindu feast, fast aud festival (except 

eankr^ris) is connected with either a tithi or a nakshatra or both (Chapter 
III <;ection xix pp 55— 69\ A mean tithi extends over -98 of a day, while a mean 
naksLtra extends over 101 davs ; but the solar and lunar anomalies may make a 
tithi loiicrer or shorter bv oS of a day as a maximum, while the lunar anomaly 
roar similarly affect, a nakshatra to the extent of 38 of a day. Hence the irre- 
cr Jar lengths, in time, of tithis and nakshatras, which make the Indian system 
so complicated in appearance, bnt which constitute at the same time a most 
valuable check in chronological studies. Hence also the curious fact that what 
ongbi to be a normal state of things, namely, dach day having a single tithi and 
a single nakshatra, is very seldom noticed on the successive days of a 
month. Such a phenomenon occurred throughout the month of Vaisakha, Wed- 
nesday 26th .March to Friday 25th April A.D. 822 

month of Phalgona, Saturday 26th February to Monday 28th March A.D. 830. 
The curious reader may pursue the game with the help of this book, it lollows 
W X< io.t beon .toted Utot in th. conrs. of a lunar mouth 2 tithU or 2 

nakshatras may ordinarily be found either to ^ • * . * 1L * * A* i 

narts of 3 davs, the middle day in the latter case being without a, tithi, or without 

a^nakshatra of its own. Cases of the same day having two tithis as well as two 

nakshatra?, as on Kdrttika, ftaWa H and 12 (Wednesdy 30tli October A.D. 

709) and other cases (e.g., Saturday 27th June A.D. 705) m which a day had 

neither a tithi nor a nakshatra of its own can be easily traced with the aid of this 

works 

29. In this connexion reference may be made to the hallucination that a lunar 
fortnio'ht with only 13 days does not occur except once in a 1,000 years. In 
the Mahabharata (Bhlshma parva, 3, 32) it is recounted by Vyasa in the course of 
bis conversation with Dhritarashtra that he has known of lunar 
consisting of 1^, 15 or 16 days, but never of one consisting of 13 days, but thau 
since snch a one is in prospect or has occurred, there will be a great slaughter of 
human beings. Other Astras, quoted by Dr. Fleet in Indian Anhqy^ry, Yo . 
XVI for March 1887. reiterate this omen, and it is stated in one of the quotations 
(commentary on the Muhurta Ganapati) that the phenomenon occurs only once in 
1 000 vears. If this teas the case, it would be at least a remarkable coincidence a 
the reint great European War (A.D. 1914—1918) should have broken out abso- 
lately at tlm middle of a fortnight consisting of 13 days. The from fvkla 

seen from the ‘‘ Ephemeris A.D. 1 800— A.D. 2000, comprised only 13 dap from 
■orot'vad to panchadnii owing to the occurrence twice, i.e., on the first and on 
Ct r* of the pi.!.., of two titbi. on . single day. But it it not true that the fh^ 

memm'laket flare only once in a thmimnd grars. In the 

18^3^1830, 1847, 1849 (after 36 years as in the Mahabharata, itfaiwala parw, 
11 1*8 and with grasthodaya and grasthdstharnana also as 

llei 1864 1372, 187S. 1880, 1892, 1900, 1903, 1914, 1917, 19-20 and uill 

' iQoa etc Snch instances will be found also in the earlier 

narts of the present work, see for example the years 702, 705, 719, /'24, /41, 

752 755 768^ 772 and 776. Comment is needless after noting so many recurrence^ 
The occurrence of such a fortnight in July 1914 was known in January 1914 

pr^icted th^t a ^great war. was coming on in July : the “ prediction came after 

the evert. . , . ..q 

30. Adhika and Eshaya months. — Occasionally, that is pven times . 

year^a lunar mouth is repeated twice in the course of the same year. For 
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9 ^ 0 ^ ^P’ there are two Cliaitras, one reckoned from Monday 

S Wednesday 22nd March 

/ _ April. 1 lie first month in such cases has the prefix adkU-a 

( additional), and the se^nd the prefix 7,ija ( = proper). Both preLes are duly 

nrf Ephemeris. More rarely also, a lunar month is sup^ 

A Ti^ 770 T D™ ^ (== suppressed). Thus in 

A.D. 770, the moml, P,y „gA«, which ought to hare occurred in December- January 

was suppressed The omission of a kshaya month is noted by N.B. at the foot of 

!ddi?Sr ‘T The rules for determining the date of occurrence of 

additional and suppresseij months are clearly given in paragraphs 89 to 91. below. 

31. i\ah/ia(ms mid ending moments of nahhalras *—A coinnlete liof r.f 

M as idertiSSb, disfre^I 
authorities, is given in Chapter III, paragraph 101. The practice of reckoning 

time by nakshatras is peculiar to India and China, and has e^xisted in each of tliesf 

countries trom very ancient times. In India, in Vedic times, a lunar month had 

no other name than that of the nakshatra in which the mm.n nf tu , 

S5r«capris!‘'.‘ai& “ “■'s"”*'' /" ’“■» b®™” M 

ourresce ofUis tithis 

with^ the^tX etudent of inscriptions should be familiar 
qo w / ° concurrence ^^see the Eye-tahle, section s, pp. 140, 146, 152 below ) 

with^L"^ d "" reriods—lt is vei 7 important that the reader dealin'i 

to TmX »“ ''«»k 

answer »4’’ or “ 5 ” accordincr affCr ^®V ^ case and 

N... ,00k untSinV i7& “'."“t 

irst of all, we should note that such a Question is i 

reference to the next subdivision of the broken veriod tLt S ^ 

Friday to the alme hour on TrsZv ThT o .v. ^ hour on 

rroo.'d 00 May k,°6 

the proper way to answer the question is to convert Friday a^d T, 

Tko, 7+8 = 10; from 10 tako 6, and wr£?ra^£ 

IS noMsaary m order to do evea there ,imple vreek-day problems corrS'“'’“' 

tion of one penod to a fraction of the next is very imnortlt W.u ^ 

being a leap year P If we refer to t.h 1 1 « in the next, the second 

is the 206th day from 1st April • and I'lth Marc? /wh October 

Pebra^) is the SSOth day. Drfoot 206 from 350. 

jopiior from thotagS 7rr„,7b7r;gB:: '“*'“»»» 

subtract 800 ; answer, 89 degrees. ^ ® ^ctal 389 

Tamifrirt? fa molf -f «k -f the 

deduction from the one side aiwe make inVeaard iTth same 

boforo a^tho additioa to be madf is O.tnrtbT^r.tSl 

Tamil moatt? Wo tidl* '-trotV*'*' ^ “■» 2»«h .( the 

Wy, trom wbiob doduot tto wboSf tKSw aTrrf = 43?d 

Final answer, 43 minus 31 = 12th August. ^ ^ (J'iJy=) 31 days. 
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CHAPTER II.— EXPOSITION OF THE EYE-TABLES. 

Tra WHOLE BTSTEH OP CCHPDTiTlOH ESPOO.VDPD BT MEANS OP THE BvE-TABLE. 

OH Th« stndoHt do.irona ot Aoqmrmg the ability to compote with exactitude 
;S^P«^table7f Spit&larsiddbSatawhiohhe wishes to study, ivbether borya 

arst Xrya., Brahma or b.rom ap L ,“‘3: J ,<,„3Ct to two 

LnLite Eve-table IS necessary for the second Arya slddhanta. 

34 It.-will be seen that each Eye-table is divided into 26 parts, a to Z, 
iriX in the margin of the table (z, however, stands first, as explained 

To facUitate reference, a loose copy of the principal Eye-table, that of 
tlie Surya siddliauta is supplied with this work. 

Bye-tabIiB, section z. — The signs of the zofUnc. 

This section which is placed at the head of each Eye-table does not con- 
tain any calculated tabular matter, and is styled Z firstly, to arreat attention, and 

secondly, because it refers to signs of the zodxac. . , ^ -l 

36' Order of signs of eodiac or raiis and longitude of commencement of each 
■ V < The twelvf* signs of the zodiac or rd^is, whose names are preserved 
■ ‘^Ihe M^a^am n^es of months, were borrowed by the Hindus from a western 

ClSd^u or Greek, as is apparent from the procedure of Varahainihira 

wh“reas in Enrop^n astronomy, the 0° point of longitude is 

^r^Sr celeTial equator aJd the ecliptic. In European ftr<>no my this meeting 

Ttoint is conventionally called the first point of Aries, but it is no “ , 

^imAellation Aries, because every year, owing to the precession of equinoxes, th 
first coint of Aries moves back 50 seconds of an arc along the ecliptic. 

liUnow° there is a difference^ of 23° between the first pomt of Aries 
AAtroHomy) and the 0’ <>< toTSh^seTSthe 

^Terfortati^Te, the pW Jupiter ie eai/to^ 16" in Ka«ja. the meanmg le 

th"; toi’ar” me^th. receive d«etont n^to in 
fh7!o.;iryVh“ tha7 -olar month, are. er have been, erdmewly 

EIB-IABLE, SBOTtoH Moment o/eo»ira»(i.» doy* of 

decimals oj a day, 

38. The moment when the sun enters a Hindu festivals are 

30°, 60°, ei«., is ir SlSriia sankranti is the most important 

often associate. The first sa^ra_ ^ European calendar 

of all being the beginning of the Indian solar year, m vn f 
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the year begins at midnight between the 3 Ist December and the 1st January. 

mJi h!®" 'iT“? ^ ^ 3*’ O'* 29 or 28 as the case 

may be. J he Indian solar year may begin at any moment of the day. This 

Teach places of deciiMls, is giyen for each century year in s^tion k 

of each Eye-table and it is given for every A.D. year in Table II, pp. 184 to 263 

durltiorT moment of the day and the 

fc Ey^teUe. l^.r is this dl. The acta.1 deration of a mlth 3“ 

““"“"s: the epooh : for instonco the duration 

X’l, ■ " T‘ r”'’..!''* *« ■* rtit to a method 

rS „ro''nT/ ” W 83. Still the ra,- Jfon even oter ^ 

p.noaihednrationsofmon.hso.talatedforap.rtioufarepoih.'^flt?^^^^^^ 

the present writer for A T lifi^ 7 ^’erified by 

durations of the months according to Brahma^siddSa^^e^diT'^^^ J*'® 

dXt* addvtt re fSSf 

Em-raaLr, s« a_r.. W. c.rn,imd«, ,o „uyd„,; 

Banhototie “MOTding ^each !!ddhtote*t5'r®d “ ’'f’p “™P“8»nco of the 
18 slated in the Eye-table that the MSshk saifkrafe'the MOO AD '* 
sponded, according to the Brahma siddhanta and the SiddhaS rolti^/pT®; 
11, and according to the Surya siddhanta and the Arya siddhanta to 

mg months of the year 1900. If the reader mna v.i= ‘’infantas in thereniaiu- 
Eye-table, he will 6nd that, whereas in A D 400 f ° ^ ^be 

1700 A.D., even before the wiicaLn 0“^ 

on Mjrch 27, n Me, once „f II d.yS ‘wJol^ S^St 3 

but by the sidereal year. The exact equfvalent in English LnthTnddav f'^""’ 

example, bnt the pretirt intimation in ^ieSn’a of ^ CteWet'^T' 
relation to Iho beginning.' of Europoao SoTaf mltta " ” 

Em-TABLB, sxmox |««<4 ir/or. (fa 

Ch«^ JyeSa,.®or“BxSprin^^^^^^^ Mte “anl in BeoTt' 

the Innar month h» to bo male nt^ch Torolte^Sf tC *“ 

to solar months. To understand the lunar reckoning in all its detS, f '"T" 
etand in its entirety the Indian calendar system. Not very much bV waT T 
detailed explanation of the lunar month can be attempted in this nkJe h^+ °! ^ 
necess^y to note one or two points that are indispensable to a proSer o^der^f a" 

of 12 Bolar i.d 12 Innar Lnth, in f™” i *'■«“» 

ammenein^ before the date on which a particular solar month begins 'anTretiws 


12 CHAP. II. — bye-tables; secs, 1), O5 d; moon’s anomalies; paras. 41 — 43 


its name from that cireumstance. For instance, the lunar month called Chaitra 
must occur within 29*53 days before the Mesha sankranti, or the commencement 
of Mesha solar month; the lunar month Vai^akha must occur within the same 
interral of 29*53 davs before the Rishabha sankranti, or commencement of the 
Rishabha solar month ; and passing to a later month, the 7th lunar month Karttika 
must occur within an interval of 29*53 days before the Vrischika sankranti, or 
commencement of the \rischika solar month. Now the ordinary interval between 
any solar sankranti and the next is 30 or 3] days as in the European calendar, 
but the ordinary interval between the commencement of a lunar month and the 
commencement of the next lunar month is only 29*53 days ; so that it must sometimes 
happen that more than one lunar month commences in the intei’val between two 
solar sankrantis or, which is the same thing, between the commencements of two 
solar months. Following the principle first laid down, in the words italicized 
above, both the lunar months occurring in such a case in the interval between two 
solar sankrantis receive tlie same name, the first being called or intercalary, 

and the second luja, or true. Intercalary lunar months are to be found in many 
calendars other than the Indian, but the Indian calendar has for many centuries 
rigorously enforced the principle stated above in determining the naming of 
int-ercalary or adhika lunar months. As an adhika lunar month is of frequent 
occurrence, seven such months being due in the course of 19 years, it follows that 
the solar month, which is ordinarily an item neglected in civil reckoning over the 
gi’eater part of India, is nevertheless indispensable in order to ascertain whether 
there will be an adhika month in a particular year. And since the intervals 
between the same solar months are not the same according to the different 
siddh^tas, it also follows that when there is an adhika month according to one 
siddhanta, there may not be an adhika month under another siddhanta. In the 
list of lunar months furnished in the section of the Eye-table now under considera- 
tion, No. 13 Chaitra is shown as a recurring month, but this is simply given as 
an example and, in practice, any lunar month may in turn be an adhika or 

intercalated month. 


Eye-table, section b. — hf crease in days (1) of Lunar months 

and (2) of sun^s anomaly, 

41. This line of the Eye-table merely gives multiples from 1 to 13 of 29*5306> 
days for each lunar month. The use of this line will be understood when we 
come to calculate the sun’s anomaly at .a particular moment (paragraph 54, 

page 17 below). 

Eye-table, section C. — Increase of onoon^s anomaly when the interml hetiveen 
Mesha sankranti and the first new moon in the solar year is 0*00 day, 

42. The length of the s\modical month, or the interval between one new 
moon and the ne*xt is 29*5300 days, whereas the length of the moon’s anomalistic 
month or the month which determines the irregularities in the moon’s motions, 
is 27 5546 days. The difference between these two periods is 1*976 days 
and this difference increases from month to month. The moon’s anomaly at 
the commencement of each solar year is obtained by adding the quantities in 
sections m and p of the Eye-table. This anomaly is then increased by the 
interval between the commencement of the solar year and the first new moon in 
the solar year, for which purpose we add the quantities in sections 1 and O in 
the Eye-table' as shown in the illustrative examples. We have now got to the 
moon’s anomaly at the first new moon in a solar year. If to this quantity we add 
one of the quantities in section C of the Eye-table, we get the moon s anomaly 
at the commencement of the various lunar months in a o:iven year. Section C of 
the Eye* table is, therefore, an important datum for calculating the lunar anomaly, 
and we shall duly make use of it for that purpose later on page 17. 

Eye-table, section d . — Tithi equivalent in days. 

43. In the Indian calendar system the days are* ordinarily reckoned, not from 
midnight to midnight as in the European calendar, but from sunrise to sunrise ; 



• g , MOON S EQUATIONS ; PABA9. 44—46 IS 
End further, the lunsr month of a * j* . 

each tithi is not exactly one day but ^0 tithis, so that 

of . da^ and in theory, in “J' »"« « 4 

when It came to an end. and what tithi is' ru^ nhiirTft ““ 

fixed by that tithi which was curron? af = ” ® reckoning, the tithi for a day is 
of any other tithi that mrcommtfe Xbl^^^^^ no account is taken 
purposes But the complications connected w^lfh astrological 

ponods of lime >abich, property spoakino “'j' »' 

Ihis minute concern about actu!l enS ln,!f ’ ® a year and so on. 
the ending moments have been previLly calculated‘l^‘‘“^'‘ ^^^icb 

by^«°^exS mtl/iple is removed 

^hen the moon is exactl? 24 SJees from 7 

when the moon is 180 degrees from the sun i e wb 'S'the moment 

sun in the heavens. The determination of the moment !f opposite to the 

the present day who follow the so-called Dri^ „I paochangam-makers of 

uo system at all of I.d^an astronomy is 

based on a European or American nautical almanac” '?!!'' ® ® 7 stem 

large number of equations, soL of them 4rvTte.,f?® employment of quite a 
character ; bnt the Indian calendar has for a Inn f ^ complicated in 

of tithis only two equations, viz. one denendinfr ^ ^he determination 

other on the sun’s anomaly Both ihoo ^ ^ nioon s anomaly and the 

one of them, the moo™s emmtten ^ «sed for yo^as and 

called the annual parallax and the anomStic eoua?^^'*^^^^' equations, 

exact position of plnets in Indian astronomy (Ste fC " 

Eye-table, sections e, f, g.-Jlfoon’.9 equation of the centre ord 

auoma l,j in days and decma Is of a day ^ '' 

s,«t j^bT iMh:,: z^:r 

SbS'r ’ /r,:: z 

were carried to four places of decimals, as they must^be^when n ^ 
the ending moments of tithis, nakshotras and voJs in vaZ Z ascertain 

we would need much more extended tallies "whiVh ^ • •'^® as ghatikas, 

of the Bye-table (pages 171 to 194 below). For practical mir^nn!" ^ 

more tan l,„ piece, of dSJfVly Z t ^ “» 

the endmj memenis „t till, is and nakshalra, to too decilteef 
.1 Older to know what equation to apply towards! iho .loi 

■mon,.lj St the moon at ta Zm n ' The aZ-i *’ """=‘ ''■“™ ‘Im 

S 'bri - “'l «■« «M a« BocZZe peZdsrf ta? ° U"? 

calendar, .1 ,s „,nal to erprea, ta anomaly ot ta mooa Z »( the ,Z a,'“ 
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many d^rees from perigee or apogee. In order to simplify calculation, however, 
•11 anomalies are expressed in the present work in days ^d fractions of a day 
360 degrees being equal to one anomalistic month of 27 5545 days in the case 
of the moon, and one anomalistic year of 365'26 days in the case of the sun. 
The reckoning of the anomalies in the present work is always from perigee. 
The anomaly of the moon at any given moment having been ascertained in days, 
we have to find from sections o, f or g, of the Eye-table the corresponding 
equation, n'ilh its appropriate sign, and apply it according to the rules given 
in the iilnstrative examples. 


Eye-table, skctions h, i.— iSun’.* equation of the centre and sun's ammaly 

in daif.r of the solar year, for Hthis and yogas. 

47. For tithis and for yogas we require the sun’s equation as well as the 
moon’s, and sections h. and i of the Eye-table give us these equations. As the 
gun's equation does not vary, except in the third place of decimals, for a whole 
day, the anomalies at pages* l.j i, 160, IGG are given generally in whole days of 
the year, except where the equation is at a minimum or at a maximum, in which 

the exact fraction of the day for which the minimum or maximum is 
appropriate is also indicated. In the extended anomaly and equation tables which 
are printed at pages 171, 178, 18-5, 18G, 193 and 194 below, sun’s anomalies are 
given to two places of decimals of a day, and sou’s equations to four places of 

decimals of a day. 

48. The 0 day of the sun’.s anomaly is properly speaking the day and moment of 
the dav in a year when the sun is at perigee exactly (Special Sun-Table I, page 78 
below.' ooU. G, 12 and i8). Now the sun’s anomalistic position on any given day of 
the year is practically the same, whatever year may be under consideration, and 
therefore, the sun’s equation tables in the present work merely give for each 
day of the solar year the corresponding equation, viz., the equation of the 
ftnfttnftly Corresponding to the day. In the .Ajya siddhanta this assumption 

. * « * -t C%r2. Jl ^ Z sm 4- in 


18 quite correct ; in the Surya siddhanta it is very nearly correct ; but in uix^ 
Brahma siddhanta and the Siddhanta §iromani, while the table of anomalies and 
equations is the same, a correction in the number of days of the sun s anomaly 
has occasionally to be made, as indicated in the illustrative examples under the 
Siddhanta Siromani Eye-table. The explanation of these variations belongs 
properly to a more advanced portion of the present work. (See Chapter IV, 
parau’rapli.® 189 to 191, page /6 below.) 

Eve-ta’ Le, section j . — Perpetual ueek-day almanac for the European calendar. 

49. The week-day is the meeting ground of the Indian and European 
calendai*3, and whatever date we may be engaged in investigating, it is generally 
useful, and almost invariably indispensable, to know what was the week-day of 
that date. This information has to be found as quickly as possible, but at 
the same time accurately. The Indian method for ascertaining the week-day is the 
primitive one of dividing by 7 tbeahargana or number of days which have elapsed 
^nce 0 Kaliyuga. ilany good methods have beeu designed and published in 
modern times for ascertaining week-days, and Eye-table j lias been selected as 
being the best of them. It consists in the addition of four figures, viz. (1) 
a coLtant for the century, (2) a constant for the odd years in a century, (3) a 
constant for the month, and (4) the day of tbe month. The example gfiven 
in section j of the Eye-table, viz., “ Find ^the week-day of •26tli January 1844 ” 
will illustrate the ordinary use of this perpetual almanac for A.D. years. For a B.C. 
year, e g., the 15th of March 44 B.C., since B.C. years are reckoned backwards, we 
mast first of all turn the B.C. year into the forward year of a particular century. 
In this case 44 B. C. is the 57th year of the century beginning with 101 B.C. 
[Centuries B.C. always begin with 101, 201, 301, etc., and not with WO, 200, 300, 
etc.] Then we proceed to find the constant for the century 101 B.C. which is 0. 
and add the constant for tbe year 57, for March, and lastly 15, i.e., 1 + 2 + 15 = 
18. This, divided by 7, leaves as remainder 4, so that we know that the week- 
day of 15’th March 44 B.C. was a Wednesday. 
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in B.a‘Yi“r8.“ s’ol.i warning has, however, to be given in regard to week-days 
week-days in B.C. years were m “own, Ae only people who observed' 

at a very early time fn hav k Soman States and (3) the Jews who appear 

p.o;rw&« ‘i-- cJL. 

the period of the classiL u- 1 . ^^oma“s and Glreeks, throughout 

showing that the Romans of tte lirst ^ntorj a D 
b/tha Kalends, i and^'lL”" At «El o^h'lh ‘ BT ?'”l, 

from a Graeco/itiZ 

Plolem/s date (middle of sioond c°entaw^m ’ “?'* 
inscriptions and other early rAfprt^noQo f know from Indian 

also from the very few week-davs wh\oh h ^ m Indian literature, and 

and records between the fifth and eighth cenTuSTVo ' m ^“scnptions 

alliu use before the fifT^ntS^ A D before the eighth century A.D. and not at 
subject, which is one of consUnt recurrence in Ldfan Tou^Ss''°rn^ n"e ws “ 

teri^Sr^M rXnte/™ *'■• prsolioal nso of 

Christian usLe. which found iSZ wee?5?““^ due to the exigencies of early 

important days in the Christian liturgical rear ‘^31? hX" 

rSelencesl S week 

passage of the Christian *Apo/istXnd*M^yr *St 'jusSr*' ^ th* 

early RLan Empire about A D Ts n?p„ the 

the order of week-days, which is 'identical with SXexJCoTXlXb^^^^ 

the time of Constantine the Great f bLX 

Somoa Empir, for dosoribrngCwltioofotet, .adr«^ “CrpfSsi .‘I"' 

probably at which the week-day beX^ for Te fir^fc i 1 

that*^f^\ *^^® however, of the first appearance*^ of^a I'k^ 

that of the week-day in any country and its coming into renei al use thS '^® 
bound to be a fairly long interval of possibly two or three centuries • and't 
note that so late us the tenth and eleventh centuries A.D.. inscriptiouTb Cevt^ 

very first referenc e in_any hmtory^ed or" profane, in wS the weetd^? 

to a VXf w"S;t’a 1^1^ di^^vlr^d'lst’e 

by a voloaaio eruption), and quitod in is "s'"*,? ^.D. 79 

18 tupposed to have been the work of a Roman slave and eenniefa /.r i* aoion (iSp 5 ), p. 186 . Thepfuffifo 
Satvrni, Solti, Lunae, Ufarlis, lovis, rtntris ■ aaoh ‘^r o soratohed in the foUowing ortfr • 

of [Dies] l(erour,<(Wedno6dBy)in this onnmLtion^ enrioL”^ The Llssion 

of aatrolosy who. as presamed in the text snpro, wereaoonainted with weelTS^^r may have been one of the students 
have written dovra tlie week-dava on a wall to aRniiif Ki<f^ j week-days in the Rrst. century a.D. sod ho mav 

-discovery shows that week-days were known in the fchi^d^n tk ^ The 

proves tit the week-day w»s^L“ ns^^^^^^ tinf/^Th'^ 

follow, n , the Ohaldean order, i, signifioant and points pre.u~ b^to tt l.t«io.‘^'te “ter^otlh';’ 
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has played a part in chronological investigation, is in connexion with the exact date 
of the Last Supper and the Crucifixion of Christ. By means of the week-days, 
occurring in the Gospel narratives of the New Testament, we know that these events 
must have happened in one of three years, A.D. 29, A.B. 30, or A.B. 33, although 
it will always remain a disputed point in which of the three years these events 
happened. JCncyel. Brit., 11th edition. Art., “ Bible Chrtnohgy, Nem Testament:' 

51. A Nota Bene in section j of the Eye-table draws attention to the dates 
when the Old Style of reckoning ceased in the different parts of Europe, as well 
as to the date, l4th September 1752, when the New Style was adopted by Act of 
Parliament in the United Kingdom. 

Eye-table, sections k, 1, m, n, o, p. 

52 These sections of the Eye-table furnish three items of information which 
must form the first step in any Indian chronological reckoning according to the 
author’s method. For any such reckoning we want to kno*v (1) the exact moment 
when a solar year commenced, for which purpose we consult section k, adding 
to a figure in that section a quantity in section n when necessary ; (2) the exact 
moment of the first new moon in the particular solar year with which we are 
concerned ; this is given in section 1 of the Eye-table, to which we add, when 
necessary, a quantity in section O, deducting again, when necessary, once or twice 
29‘5306 days ; (3) the moon’s anomaly at the commencement of the solar year, as 
given in section m, to which a quantity from section p should be added for odd 
years in a century.- In applying sections m and p, however, it should be remem- 
bered that the moon’s anomaly, to be at all useful, must also be reckoned up to the 
first new moon in the solar year, for which purpose the quantities in sections 1, 0,. 
m and p should be added together. Just as sections k, 1 and m give certain 
information for the first year in a century, sections n, O and p give the same 
information for all the odd years of a century. 

A PRACTICAL ILLUSTRATION OP TBE EyE-TABLE. 

53. This is a convenient stage at which we may introduce a simple example 
illustrating the most usual processes of reckoning in the Indian calendar. The 
earliest example, so far as is now known, of a well-authenticated week-day in Indian 
inscriptions is the Eran Pillar Gupta Inscription, which quotes “Thursday ” as 
the week-day of the “ 12tli tithi in the bright 
Ashadha” in a year corresponding to A.D. 4154. 

Eye-table, studied thus far, enables us to calculate 

of this date and also to verify the fact that it was a Thursday. We naake the 
calculation according to the Surya siddhanta Eye-table which in all probability was 
the siddhanta (in an early form) that was used in the actual reckoning recorded 
in the inscription. The reader will save himself a good deal of future trouble by 
carrying out carefully the processes indicated below. Section k of the Eye-table 
tells us that in A.D. 400 the solar year commenced on March 17 *45569. Section 
n further shows that for 34 odd years of tlie century the fraction to be added for 
determining the commencement of the solar year is *73554. We know, therefore, 
that in the year A.D. 484 the Indian solar year commenced, according to the 
Surya siddhanta, on March 17*48569 + *7S554 = March 18*22123. Similarly, 
sections 1 and O tell ns that in the year A.D. 400 the first new moon m the solar 
year was removed from the commencement of the year by 23*84406 days ; te 
which we add, from section O, the interval of the first new moon in the solar year 
corresponding to 84 years which is 0*54533 of a day. The two quantities being 
ndilfid we infer that in A.D. 484 the interval between the commencement of the 
solar year and the first new moon in the same solar year was 23*84406 + 0*54533 
= 24*38999 days, ^he same process, performed with the aid of sections m and 
D informs us that in the year 484 A.D. the moon’s anomaly at the commencement 
of the solar year was 21-75-228 + 13*46585 = 45*21813 days. Copsequeutly the 
moon’s anomaly at the fir.it new moon in the same solar year must have b^n 
45*21313 -4- 24*38999 = 69*608 1*2 days. Subtracting from this, two lull 
anomalistic months (Eye-table d) 55*1092 days, we have, as the age of the moon a 
anomaly at the first new moon in the solar year A.D. 484, 4*499 days. 


half of the lunar month of 
We shall now show how tho 
the exact English equivalent; 
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54. We We now to carry on these reckonings to the 12th tithi of Asnadba 
month, for which purpose we ha^e to add (1) 69 06 1 2 days according to section 

month, (2; 11-8122 days for the ending moment 
ot tne 12th tithi ^cording to section d of the Eye-table, and (3) 3*952 davs 

(sec ion c 0 the Eye-table) flus 1 1 ‘8 1 22 days for the increase of the moon’s 

V to t*»e 12th tithi in Ishadha 

, . • . 1^“® English equivalent of the date of the mean tithi we are in search 

A n* flu Mwoh 18-22 J 23 (the commencement of the Indian solar year 

^ 21-38999 days (interval between com- 

«7«<! 7 (f)- 8 ^ 4 A solar year and first new moon in solar year-sections 1 and 0) 
pZ«s 7Q 8734 days (interval between first new moon in solar year and 12th 

of Ashadha month— sections b and d) = March 113-4, s46 
whmh by section q of the Eye-table is equal to -4846 day on June 21 A.D 484! 

apa ending moment of the mean tithi that we are in 

sS^eL“"anrfir!7 commencement of the 

olar year and first new moon— columns 1 and o) plus 7U-8734 days (interval 

Ashldha month*^^'^ solar year and end of 12tli tithi of bright half of 

dav ’ “ Y' J**® equation for a sun’s anomaly of 95-26 days is — -0454 

™®i®“ ®i> a* t**® "^ean ending moment of the 12th tithi of the 

Si If “?“■ ‘r -iV” <tbe qu™% alS 

Mrived at for the moon s anomaly at the first new moon in the solar year accord, 
ntf to ^ sod p),p/«s 15-764 days (the increase of moon’s anomaly 

teblS - SfiV f * 12a feU-col^mM 0 .nd d“ eS 

decimals) in the Surya siddhanta Eye-table, section e (p 172) 

U3-4M6 + -dlSS- ofMlL Marob 1IM630 "eH-esblt i, M„oh 

March as is equal lo June 1.' so tbat MarobTl s’lf ' m„ 3 to 

™ual to 61 ghat,k„ and -OOSO of a day is equal fo U [Sas sofhsi Is’so'rf” 
table, the week-day of June 21, A 484 is aiven bf tbp t 

21s* June n.p. 4«4, bi ghaStf H 

spending to the tithi in question. All these nrocessL LTk? k b ^ j” ®®"®* 

tbe’eSllfttf '“■'“ h o^the bK°uI 

t^he example, thus given m detail, will satisfy him that it is nossihlo C.-fk j ® ‘ 
Jifi. ^^® absolute ending momeni of 7 «?k- 

J. P. Fleet’s Gupta. Inscriptions (p. IsTand the ts . f pV,? to Dr. 

tnat r^hed by Mr. Dikshit at the end of a much longer prooesTSht 
partially indicated whereas by the present method^tbe^studen^k ®“ ? 

siddbbutos ..d bib r^uito g'irsu bslow SVt I^Idt 
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CHAP. 11. — EVE-TABLES ; SBOS. q, Tl PAEAS. 55 — 56 


to the different Eye- tables furnished in this work. They will be fully expounded 
in Chapter IV of this work (paragraphs 208 and 209, page 87 below). 

Ending Moments of the 12th bright fortnight of Ashddha in AM* 484-85— 

(1) Surya aiddhanta : A.D. 484 June 21, 51 ghatikas 11 palaa after mean 
sunrise. 

(2) First Arya siddhanta : A.D. 484, June 21, 49 ghatikas 48 palas after 
mean sunrise. 

(3) Brahma siddhanta: A.D. 484, June 21, 50 ghatikas 15 palas after mean 
sunrise. 

( 4 ) Siddhanta Siromani : A.D. 484, June 21, 53 ghatikas 21 palas after 
mean sunrise. 


Ete-table, seohon q.— Days counted from March 1 and days counted from April 1. 

55. The reader who has attentively followed the explanation of sections k, 
1 , m, n, O, p, and the illustrations given thereunder will have seen the practical 
use of section q of the Eye-table. In arriving at the English equivalent of any 
Indian date,*we have to count days from the commencement of the solar year. 
Bunning the eye down section k of any of the Eye-tables, the reader will notice 
that, while at the beginning of Kaliyuga the Indian solar year began on the 15th 
of February, by the time we come to A.D. '400, which is practically the earliest date 
that can possibly be verified according to the details of the Indian calendar, the 
Indian solar year now (i.e., in A.D. 400) commences on (1) 1 7th March, according 

to the Surya and Arya siddhantas and (2) 16th March, according to the Brahma 
Siddhanta and Siddhanta Siromani. The commencement of the Indian solar year 
is then retarded at the rate of one day for every century until 1752, when the intro" 
duction of the New Style into the British calendar carries forward the English equi- 
valent by 11 days at once ; and from A.D. 1753 forwards, down to our time, the Indian 
solar year has always commenced in April, Now section q of the Eye-table enables 
ns to calculate readily the English month and date corresponding to a certain 
number of days counted from 1st March or Ist April respectively. Example : — 
Given that an Indian solar year commenced on the 18th of March and that the 
ending moment of a particular tithi was 345*5 days from the commencement of 
the Indian solar year; required to know the English date. Answer ; — ^March 18 
-1-345*5 = March 363*5. By section q of the Eye-table, March 338 = February 1 ; 
therefore March 363*5 which is 338-|-25*5 = February l-|-25*5 — February 26*5 of 
the following English calendar year. In reckoning days from April 1, we have 
to remember that in a leap year April 336 is equal to March 1 of the following 
year as shown in section q of the Eye-table, whereas in an ordinary year April 
335 is equal to March 1 of the ‘following year. This means of course that, if 'there 
is a leap year in the year following April 1, that is in the next calendar year, then 
April 336 is equal to March 1 of the following year. 


Eye-table, section T>~Ohatikas and palas. 

66. This section .gives the fhatikaa and palas corresponding to the decimal 
parts of a day. The section is so constructed that any decimal part of a day, 
down to four decimal places, can be interpreted as an exact number of 
ghatikas and palas so as to give the exact equivalent in Indian time. An ex- 
ample of this has already been given by translating *8530 of a day into ghatikas and 
palas (51 ghatikas 11 palas). It should be noted that the division of the day into. 
24 hours has been known in India only since the introduction of the Greek 
(Ptolemaic) system of astronomy and astrology, that is, since about the 5th cen- 
tury A.D, and that Indian time is always expressed sexagesimally, i.e., in ghatikas, 
each ghatika being the sixtieth part of a day, and palas, each pala being the six- 
tieth part of a ghatika. The occurrence of an allusion to ‘*hora’* either as a 
lagna or as the 24th part of a day furnishes, as was noted by the late Dr. Bnrgess 
in his contribution to the Journal of the Royal Asiatic Society (1893), intrinsic 
evidence that the work must be subsequent to the introduction of the Ptoleniaic 
^fcronomy into India. A practical application of this observation is furnished by 
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QAlrmJru^ Br®5i 

AB/pe^ Oa/r (if ««m SlfiQairrmQeot». 

^anslation. 

In Ealaviyal, i.e., the pre-Aryan marriage rule 

Xrid hoBr^“*®f ^ pricribed 

y ^ or lagnas (as in the Aryan rule).” 

standing all that has been steteT^^th^^ ^ja in this text shows that notwith- 

Me VniX ““T** “»'»‘k'’‘SteLE"‘A°D“‘' 

ray fraction of i»y.”irittoor)Yss^on£reitteT*n * I'r?' '“'Wl 

h6nrs, minutes and seconds, and vice vma. g^atakas and palas or into 

Eyb-tablb, sbctioks s, t, U.— JVajfcsAatras. 

in adSioI^TXtTas‘be*e^^ sefolt affi f “^“™ation that is necessary, 

Arya siddhantas from what it i b.Tll P f .Tu “ ^nrya and 

In the two former siddhantas thf nakshTtrrs\^lvo^^'’*^i“'^ Siddhanta .^iromani. 

of nakshatras are calculated is the same uJde? aTHhl^iddhfintL^^Si®^'^”^ 
nafcshatra cannot be senarated from j- ending moment .of a 

attradral by moro "T".”* -'U* it ^ 

of the Bye-table,' under each lunar mouth rivra'the abrf s 

the new moon of that monfl'i anfl +> 1^1 ^ a- ^ ^ shortest intervals between 

belonging to that month. What the actual**’^ nakshatras 
depend on the use we make of sec^^ Jear will 

fixed relation between the distanro of +ii a fl t ^ Eye-table. There is a 
commencement of that year and the interra^^h solar year from the 

ranee of the LbhaC shown Tn TinT 

year A.D. 1921-22 the first hew moon in the .solar yea^was St^ d 

moment at which nakshatra Uttara PhalSS 12 T*" 

year, the nakshatra intervals thmn<rlioi,f +v.o ‘'ommencernent of the solar 

fho*^llT ^hf ^ day the^2rd^ 

should subtract ’02 of a dnv from o-ai +i. a • ^ days we 

u”.tJi“?b «n FoSuf? by^sSt; H: “= 

]"?%*?* «f Vltura Pbulgu/uuksb* to k PbutL SS 

A.l}. 19Z1-22, which, according to table s, should occur /^aTTo % 

?5-S +^39= Sr 7"*^» the year 1921-22 afto anTntemTol 

Tab^ n of this work.T m“we Z; 

month in the year 1921-22 occurred on Sunday Feb“Zv 26^ 1 fv. 

FebruSi^4%’t=^[fri4-31^AD°1920^^^^^ February 26-59 + J5-72 J 

man. nakshatra according to S^ya siddhanta IfTe ^shtlnZTe '7^ ; 

th^f ^A- °^’'®^^tra, the easiest method is to ascertain the a^omS^f 

1007 0 ?,,™?®,“^’“^ to 15-72 days from the new moon begiunbe ffiof 
bv thA^fl ^p^shatra equation of the moon's anomaly of this moment is «nven 
by the appropriate table of nakshatra equations of the moon in the Eye.rabS! 


so 
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section f, pp. 157, 158. The exact process of arriving at the actual ending* 
moment of a nakshatra is not given here because it will be generally found 
advisable to use the abridged process which is indicated in the illustrative 
examples under each Eye -table. 


Eyx-tablk, sections V, W arid x. — Shortest interval in days from 

moon to ending moment of each yoga* 


58. This is the last portion of the Eye-table proper and shows how the 
ending moicent of a yoga is to be calculated. The principle is the same as for 
nakshatras, i.e., there is a normal moment of occurrence for each yoga, determined 
with reference to the new moon which commences each lunar month ; to this 
normal moment of occurrence we have to add the period of retardation determined 
by sections W and x of the Ey e-table— only the retardations are longer in the case- 
of yogas than in the case of nakshatras, the maximum being 4*1 i days under 
yogas against a maximum of 2*21 days under nakshatras. 

The yoga is not a very important element for the purposes of the epigraphist 
•’ ' ^ The references to it in inscriptions and literary records 


said the chronologist. 


are not many and are confined to the later centuries for which we generally have 
other means of verification in Vikrama and Saka years. The yoga itself is an 
artificial conception -in Indian astronomy, a yoga being supposed to be the joint 
spac-e which would be travelled by the sun and the moon in a given period of 
time, supposing that these bodies travelled in opposite directions instead of, as they 
actually do, in the same direction. Consequently, just as the tithi or the natural 
elongation of the moon is the difference between the positions attained by the* 
moon and sun at a given moment in the heavens, the yoga or the artificial combi- 
nation of the two motions is the fictitious space whicAi would be described by the 
sun and the moon if they were travelling from new moon to new moon in 
opposite directions instead of in the same direction. In the supposed case the 
sun and the moon together would do the 360 degrees of the ecliptic in 25*42 day s,^ 
and the length of the yoga month is therefore 25*42 days. These 25*42 days are 
distributed among 27 yogas just as the nakshatra month of 27*33 days is distri- 
buted among 27 nakshatras, and the ending moment of each yoga is determined 
accordingly. A reference to a yoga in a literary work or ah inscription neces- 
sarily implies that the framer of the record fixed the position of the yoga with 
reference to a panchanga, for he could not possibly have found a yoga by 
reference to the actual position of the sun and the moon in the actual heavens 
except by a circuitous process of calculation ; and hence the investigation of 
yogas is a matter of altogether secondary importance in historical and chrono- 
logical research. 

Eye-table, section y. 


59. For purposes of reference, since it will be frequently required in con- 
nexion with Table II, a section y is added to each Eye-table, showing (1) tho 
collective duration in days from the first new moon - in the solar year up to the 
ending moment of each tithi in every lunar month, and (2) the increase of the 
moon’s anomaly up to the end of each mean tithi ; this increase has to be added to 
the moon’s anomaly at the first new moon in the solar year. It should be 
remembered, when using this section y^ that an adhika month adds one to the 
number of lunar months in a year and that for instance in a year in which Ashadha 
is adhika, the collective duration up to tlie end of a tithi in Bhadrapada month 

should be looked for under Sravana in section y. 

The reader should accustom himself to think of lunar months as well as ol 
nakshatras by their number; and in a year in which No. 4 month is adhika, 
Sravana which is ordinarily No. 5 month will become No. 6 and information 
regarding tiihis and nakshatras in that month should be looked for in sections- y 
and 8 under ordinary No. 6 month (Bhadrapada). This is why every month column 
in the tables of nakshatras and yogas (sections. S and v) is headed ordinarily.’’ 

Whether a particular year contains an adhika month and what that month is, 
can always be readily ascertained from Table II (pp. 2u0 to 279). 




CHAP, ril.— PBINCIPIES ; SBC. I : STXODIOAL MONTH ; PABAS. 60—64 


21 


CHAPTER III. 


•EXPOSITION OF THE ELEMENTS OF INDIAN 

CHRONOLOGY. 


Section i.—The synodical month and the Indian solar year. 

with a ch^toTon ^ treatise on astronomy always closes 

are of use fn m-edictino- “octants, viz., those elements of calculation which 

tation must begin, not“end, wSrono'mfcal foSS 
. The first astronomiTaTTo^nsta^nrin^^^Lr^^'” madkal month or lunation.— 

is 29-|30o^«7946 dayrVKe^^^^^ f siddhdnta* 

might be nrerroreverifter T),nnf of decimals in order that there 

astronomy does not differ from the ^above in The fi modem 

•0000008, the actual difference is ’ nf « ^ a t P^aoes, and as 

between European and Indian ’astronomy in “oOO yea^roV 6? 8^4 

practice thi dSoe btween^^^^^^ 1“ 

moons is very much less. Euiopean and the Indian computation of new 

tr«T«ls once round Heoartb, but the periods »hioh Ihrm^ “ 
reroWon over the apparent or rieible motion of ihe Mn ^ 

loDBitudeTe”' are aUhl^r^'^*" k™ ‘t® same 

day. It follows' that ^fb« resumes Ins at the rate of about one degree a 

therefore she gains 360 degreerinCtSays^°‘^®®^ ^ 

degre^ZtS 360 

astronomy is the ^sohr y^w.^^the^kn^r^or noticed in Indian 

siddhania, is 36iV258756481 days. The^^eth Tf t& JP tie Surya 

Pope Gregory XIII in 1582 orS^/I j rectify this error. 

Parliament m 1752 1 simUarl, droDDodo!lr7ff out of 10 days and IbeBritiab 

the error, »e now iopoM Srfe So .«!. I ‘t ”?'* “ of 

366-2422408 day. U, bo.erer, a (repilTJear ,1™7 ttSSi, ”1 

the modem «»»n W/eS wteb we Sf "ilk 

year. Tbia no donbt m‘Sfd.&„? ‘'-Hindu 


+ Tk - AX Btuanania, iB Of aoj practioal i 

t This was the occasion when the Nsw Sttlk wa. • a. j j 
t Stp!i«(i)ir V . oTiLK was iiitrodnced. 

lead ap to the eVs 1- more emtablo at thi. stage in order to 
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i.e., the rate at which he moves round the earth. This rate varies according as 
the sun is near to, or removed from, his perigee, i.e., the point when he is nearest 
the earth, and once a year the sun returns, as it were, to his old pace. This vary- 
ing pace of the sun is very important for calculating the momeut of new moon, as 
well as for calculating the moment of sunrise, and this is probably why the Hindu 
astronomers reckon the course of the sun by the anomalistic, instead of by the 
tropical, year. 

65. The dccursus of th4i Hindu soliY veclconing. — The Stlrya siddhanta reckon- 
ing begins from the midnight between i7th and 18th February 3102 B.C., which is 
commonly called the beginning of Kaliyuga. On the morning of 18th February 
3101 B.C., that is one year later, one complete Hindu solar year had run out by 
613 a.m., i.e., nt *25875 of the day. As however the Hindu day is always reckon- 
ed from sunrise, mean sunrise for the whole of India being at 6 a.m., the first 
year is according to this siddhanta reckoned to have been completed at 13 
minutes (or exactly *00876 of a day) Indian time of the day, on 18th February 
3101 B.C. At this moment the year 1 of Hindu chronology began. The Hindus 
generally reckon completed or expired years, and not current years, as the Euro- 
pean calendar does ; and the first mean solar year of the Hindu chronology, 
v^ch began on 18th February 3102 B.C., is, according to Hindu reckoning, the 
mean solar year 0. By adding 3101 to an English calendar year A.D. we arrive 
at the corresponding (expired) year of Kaliyuga. Thus the year A.D. 1910 is 
K.T. 501 1. For a B.C. year, the K.Y. equivalent is obtained by subtracting it 

from 3102, not 3101. 

66. Correspondenre between A.D. and K.Y. years.— 1i wo reckon 365*258756481 
days for every Indian year, commencing from midnight between 17 and 18 Feb- 
ruary 3102 B.C. we shall find that the commencement of 3101 K.Y. fell on 16th 
March, 1 B.C.,at *l537lf of the day. The Surya siddhanta, however, anticipates 
the commencement of Kaliyuga 3101 by 2*1706944 days because the true Indian 
solar year 0 Kaliyuga really began 2*1707 days before the moment above assigned 
for its commencement. This correction is called Sodkya. It thus happens that 

3101 commenced in 1 B.C. on 13th March at *9831 of the day after mean 
sunrise (6 a.m.). From this point table II in this work will carry ns on regularly 
through every year up to A.D. 2000. 

SBOiioii ii. — Fixing the moment of mean new moon. 

67. At the first moment of K.Y.* 0, according to the Surya siddhanta, the 
sun and moon had the same mean longitude, that is, the moon was new at that 
instant. At the first moment of K.Y. 1, 365*258756481 days would have passed, 
that is 12 synodical months, and in addition 10*89170112'.' days. That is, at the 
first moment of K.Y. 1, the moon was not new as she was at the first moment of 
K Y 0 but she was 10*89170 days old *. and the first mean new moon in K.T. 1 
occmred on 29*530587946 minus 10*891701129 days == 18*638886817 days after 
the commencement of K.Y. 1. In this way in every Hindu year the first mean 
new moon would occur 18*63889 days later than in the previous year. In the 
year K.Y. 2 a mean new moon occurred 2x18*63889 day3= 37*27778 days later 

the commencement of the year, but as this period exceeds a synodical month, 
tWrAf iSan new moon in K.Y. 2 really occurred 37*27778 less 29*53059, that is, 
7*74 j 71-* days after the commencement of the year K.Y. "-i* The day of occurrence 
of the first mean new moon for 100 years after 0 K.Y. is given in the Eye-table, 
section o and we see from that table that in 100 K.Y. (mean solar year) the first 
mean new moon occurred 3*46164 days after the commencement of the year. 

68. In 1 B.C., as may be seen from the Surya siddhanta Eye-table, section 1, 
the first mean new moon of the Hindu solar year occurred almost exactly 10 days, 
(properly 10 days less *0019 of a day) after the commencement of the solar year. 

• 1 * midniKht between 17th and 18tb February, 8102 B.O.. tho moment of commencement ot mtan Indian 
i r Tbii moment wae. for all pnrpoeee, except one, the oommenoement of Kaliyoga acourding to St^ya aid- 

‘ it was slio the moment when all the planeta, inoloding the eon and moon, were at 0 mean longitude. The 
^^epUd pw^pote in the oommenoement of the true Indian aolar yoar, referred to in paragraph 66. 
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The process of calculating the first new 
m paragraph 63 supra. 


moou in any solar year has been explained 


S<mo.v and mm!> a.omal, a,j actml „««« „/ „„ 

become new, she may be fast or qli«' m i, ^ ^ 

circumstance into consideration ^ IIii <ln nf ^ slow, and we have to take this 

moon ts in advance of, or behind, her mean nositio^ Jf degrees the 

time. The ordinary tables of flip ^ ^ ^ j moon or at any other 

these constants are'called, will be found of the centre, as 

II ^d'ln, p.^ 79 to 8I«7 p{f r “? *" m special ubles 

present method conTertade^rees into time practloa] convenienoe, the 

em^hWI of the e,„a«„n, the resnl. is f '»■• 

md odd 7^8 in”he“s^e ‘^7 “ ttTmd! *^ment “et^a^tof 

is, Stofto I ^r'ssT,r ;ei‘d' tr"eeSrft 

100. years the anomaly increases by 16*03078 days. <lays. In 

p. ^ correction, or hija, introduced by the HinH.. om*,. 

Ganesa Daivajna, came into operation. The effect of ^this bh’a^ astronomer 

twreL;XZl‘toTyir ITaL'rd— 

mooth from 27-6541 to 27 5J4M797 or by -oSl days', “*{ 

-72. These figures enable us to calculate the moon’s annmnlir of o 

.t tang amnmrf by Indian astronomers that at th“ comm^emLTrf 
(not mean) Indian solar yenr Knliynga 0, the age of the moo“?»3v ™k "5 

from porigto, 4-7797 days by SQ,ya siddbinta and flrsl i^'JS'to 
days by Brahma /ddbinta aod Siddbbnla Stomanb “4 l-SSS# 

different. ^™'^ted7re^jMna«^lfLTdia*‘‘’“f''/ *■» 

day or the 300th day the sun’s anoLw ^OOth 

deaUng with, that is. if the sun’s anomahstic equation ^rnb^ 7 xV^eTsedTy“^^. 0 ? 

have he same anomaly and the same anomalistic equation for tS af thrioS. 

Arya siddhanta in this work ; and which lays down tUt 

that is, when the sun has done ,Vy X 365-2568 days or 79 - 1 3S8 days S hi! ’ 

days (the addition is the ^odhya) from the commencement of the true soltr if ^ 

siddhanta Eye- table in the present work states that at 81*29 days o/rto 

year the sun s anomalistic equation is 0*00J ; only it converts m u* ® 

equations into time according to the purpose for wWoh the equatimi is 

1 .©*, whothor for tithi or for yoga. i^^tjuirod, 

• iv otter siddbantas attribute a slow motion to the sun’s tidi-: 

18 they do not admit m theory that the sun’s pace is absolutelv 

slightly from century to centuiy. These variations are set out in » Si “ 
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which will be explained when we come to the constracwon oi vaoies tP“g® j ' 

In practice, the anomaly tables of the sun presented in sections g, h and 1 of the 
Ev^Uble for each siddhanta are good for at least a thous^d years and we have 
to^ remember that neither the Brahma siddhanta nor the Siddhanta Sirom^, the 
only two systems in which the motion of the sun’s apogee is at all considerable, had 
been current for quite a thousand years when we reach the end ot the epigra- 

phical period (A.D. 1600). 

75. Each anomaly table in the Eye-table, sections 0 to i (pages 171 to 194), is 
divided iuto four equal portions, two having additive equations and two sabtractive. 
Each equation, as given in the table, consists of three decimal places, the tirst two 
beinu given in vertical columns and the third in a horizontal colunm. ine 
horizontal column is not necessary when all we want to know is how many hours or 
how many ghatikas after sunrise a new moon or other tithi occurred, or a 
nakshatraor a voga ended and consequently, the horizontal place of the equation, 
namely, its third decimal place, is omitted in the abridged Eye-table, sections 
e to i. On the other hand, when such a course is necessary for very accurate 
work, a fourth figure may be added to the third shown in the horizontal column by 
noting the difference between two successive anomalies and taking a proportional 
part of the difference between the corresponding equations. 'I’hus, supposing we 
want the equation for a moon’s anomaly of 6 04 days : the arromalies and equations 

next to those we want are — 


t’s An. 6'051 -d. 
Eqn. — *397 d« 


* t * 


I’s An. 6'069 d. 
Eq. —-398 d. 


t • « 


• « • 


Diff. 038 d. 
Diff. -001 d. 


The anomaly under consideration 6*04 days= 6*031 '009 : the last figure 

ifl one-fourth of the difference between 6*031 and 6*069. Therefore the fourth 
decimal place to be added to the equation — *397 is one-fourth of 10, i.e., 2. 

Answer — *3972. 

We should note that sometimes the lesser anomaly has the higher equation. 
Thus, supposing we require the equation for «’s An. 21*46 d. We note the 

following as the nearest anomalies : — 

t’s An. 21-447 d. ... t’s An. 21-485 d. ... Diff. *039 d. 

Eqn. + *899 d. ... Eq. + *898 d. ... Diff. 001 d. 

Our anomaly is more than 21*447 by *013, which is one-tbird of the difference 
*039. We therefore deduct one-third of 10 or 3 from the fourth decimal place o 
the equation + *899 and obtain as the result + *3987. 

The same observations apply to solar anomalies. 

76. For ordinary results, we do not require a fourth place in the equation, 

and we can take the nearest three place equation that we can find in the Eye- 

table, sections 0 to i euad thus, by means of a simple sum in addition or subtraction, 
discover, without a moment’s trouble, the actual from the mean moment of a tithi, 
nakshatra or yoga. Even then we shall be far more accurate than by any of the 
other rough and ready methods now in use. For stages of the anomaly, botn 
solar and lunar, which increase or decrease very slowly and where the proportional 
parts are not obvious, the fourth decimal place of the equation is also given in the 

extended anomalv tables, pages 171 to 194. 

Section iv. — The solar months. 

77 The solar months of the Indian calendar are named in the opening 
section of the Eye- table. The Tamil names of months are practioa ly the same as 
the Bengali names, but the first Bengali month gives the name to the 

eewnd Tamil month and so on. the last Bengali month Chaitra being the first 

Tamil month Ohiiiirai. 

Also, the Malayalam names of months are generally the same as 
signs of the zodiac : the first two are called Metam and fltavam instead of Mesham 

and Riihabham, 
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“• country or in Malabar or in Bengal, the measure 

WrW rS ® it solar month ends at a 

Pnr ^ f moment when the next sankranti takes place, 

ito of computation the sankranti, as well as the month to which it pves 

L “®“®“‘ P^^ous month Sds! 

sankranti rules are observed in other parts of India. (See paragraph vImmaT 
1 A ’ * f ^ solar months in the Indian calendar, which have 30 days each are 

Sith 29 dlri months with 31 days each, a^s also those 

ays each, are arranged continuously. Thus the series is • 

30 30 

31 29 
31 29 
31 29 
31 29 

29 

symmetrical. Owing, however, to the working of the rule about 
s krantis before and after sunset^ a month may have occasionally an extra dav 

Section r .— Lunar months in relation to solar months. 

79. The lunar months are the doors to the Indian calendar hnf fV.» « i 
months are the hinges on which the doors move. Every lunar month takes^^its 

from the meaji solar month after that in which it occurs. ^ 

iTt i\ lunar Vai^akha must begin sometime in the solar Vaij$»tt>a 

fnd ® f “®y I’® two new moons between the beginnin? and 

n ? same name, the SlZt 

called adhtica or intercalary and the second Nija or true. The second is called 

ordinarily mice in three years, as may be seen from Table II (pages 200-279) 

1. More rarely, that is about once or twice a centuiw, a solar month mmr 
begin and end and no lunar month begin in the course of it and then some lunar 
month must be suppressed as there is no hinge on which this particular door can 
so^w lunar month is said to be Maya • or in defect 

years-(lT thT^aT AD mo ^ ® tmds of lunar 

lunar moDlh ; (3) the year 1 B.O, or A.D. 0 somi»tiigotttiiS.?hLu-”Sh!' 

adhika months in the course of 12 months. manly be two 

83. For thehrst we select the Indian year K.T. 5011, A.D. 1910-11 and 

KY^SUIO AdTooTiVT’ second we select the year previous to it 

A.Y. 5010, A.D. 1909-10 also within our time; and for the third, because tbero 
has been no suppressed month since A.D. 1S22. and there will be none t ?! A D 

™ry Srst ,e.r «,.™d i. Table II (pag. 2„„, ’..a will S. '.iSrulu^t,",*'” 

in paragraph 310, page 127 below, 1 B.C. haf^er little chronologictllnteS 

except as a century year because in all probability it was not th! vlr tC 

pX''orth,”w.is.'‘""‘“'" “ ” “ au H sure 


• Beginners find great difficulty in underotandiDfir adhika Mnd x . » ' 

anlike anylhing in any other oalendnr i the examplea liven an ihe SJi ‘k* *<>»* •« TO utterly 

made aomewhat prolix. ^ lollowing pegee are therefore pnrpoaely 
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lunar mouths ; para. 84 


Scheme of months in K.T. 5011, A.D. 1910-ll-8urya siddh&nta. 


« 

t 

< 

^ 1 • 

Innar montlis. 

] 

A..D, date and frao- | 
tion of day of mean ^ 
new moon. 

tf 

Day and fraction of 
day of solar year ^ 

when mean now 
moon oocarredf also 
aan*o anomaly for 
new moon. 

Day and fraction of 
day of solar year when 1 
ankranti occurred j names 
of solar months com- 
inenoing at each 
sankranti. 

S. M , = Solar month. 

1 

Moon’s anomaly at 
loment of each mean 

AuOOZlu 

(To the {{’s An. at 
first new moon of 
solar year add 1*976 
days for each Innar 
month.) 

' 

A.D. 1910. 

Indian solar year 
commenoea 

Ap. 13-2080. 

(Tab. II). 

m 

X.Y. 5011. 

Mfisha sankranti Vai4a- 
kha S.M. ; Chittirai and 
Metain S.M.j Solar 
year begins. 


la Vaisftkha 

May 9*1214. 

25*9134 
(Tab. II.) 

30-9353 

Risbabha sank, Jyesh- 
tha S.M.} Vaigftii or 
E^vam S.M. 

0-534 

(Table II.) 

A. Jyeshtlia 

Jane 7'6520. i 

56*4440 

62-8656. 

Mithnna sank. Asha^ba 
S.M.; Ani S.M. 

2*510 

3. Asliadha 

Jnly 7*1826. 

84*9746 ' 

94*0003 

Karka^ka sank. Sravnpa 
S.M.} Adi S.M. 

4*486 

4. Sravana 

Ang. 6*7182. . 

114*5062 * 

125-4755. 

Siihha sank. Bhadra- 
pada S.M.} Avapi 

S.M. 

, 6-462 

-5. Bhadravada. 

Sep. 4 2487. 

144*0867 

156*4942. 

Kenya sank. A6vina 

S.M. ; PnratV®6l S.M, 

8*438 


i Oct. 3*7748.‘ 

173*6663 

186*9356. 

Tola sank. Karttika 

S.M. (Beng.); Aippa6l 

S.M. 

10*414 

7. Xarttilot 

Nov. 2*3049. 

1 

2030969 

216-8289. 

Yl>i4cbika sank, Marga- 
* girshn S.M, ; Karttigai 
S.M. 

12-390 

8. Kargasirsha. 

. 

1 Dec. 1*8355. 

1 

2r.2-6275 

•J46-3192, 

Dbanns sank. Paueha 

S.M. ; M argali S.M. 

14*366 

9. Pausha 

1 

Dec. 31-36G1. 

1 

1 A.D. 1911. 

1 

1 202 158l 

276-6369. 

Maknra sank, Magha 
S.M. ; Tai S.M. 

16*342 

10. UagKa 

Jan. 29 8967. 

291*6887 

' 305*0850. 

Korabha sank. Vhal- 
gni^a S.M. } Ma6i S.M. 

18*318 

11. Fhalgima .. 

Feb. 2S'4273. 

821*2198 

334*9053. 

Mina sank. Chaitre 

' S.M, ; Pahgoni S.M, 

20294 

L 

12. Cliaitra 

Mar. 29' 9579, 

# 

350-7499 

865-2587. 

Me6ha sank. Vai6akbi 
S.M. ; Chittirai S.M. 

1 

22*270 

% ' 

1 


. . , .i, hn <)irec(^ed in this sohenie is that the lanar 

N B.- The main point to which the 'oader e ^ ns ocanrn'ne before a particular lankranti. 

»onfh following a new moon hae It. ‘’o^ the 30-9363 day i. called 

lA * A. 




R4, The solar year K.Y. 5011, A.D. 1910, y^liich was a normal yeaf, opened, ns 
/Inpq every year mth the Mesha sankranti or arrival of the sun at the point from 

trrSi cdertW longitade, are r«ko.ef •"« f '.“S ^ 

MltJe tanktaeli drtermMS nearly all tmds of a y OheUra is detad 

determines directly the lunar ^ J 
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to be that whose commencement precedes the Mesha sankranti and the first day 
of the lunar year is that on which Ohaitra §uUa pratipad or the first tithi of the 
bright fortnight of Chaitra was current at sunrise. In the scheme of months in 
Table II and elsewhere the reader will observe that the lunar month Chaitra 
stands iMt, but this is only for purposes of computation, and, after all, the lunar 

month Chaitra belongs to a previous solar year, and so it may be shown last 
among the lunar months of that year, 

pe moment of Mesha sankranti marks the commencement of the solar 
month Vaimha in Bengal, of the solar month GhitHrai in the Tamil country and 
of the solar month Metam in Malabar, Travancore and Cochin. 

Bach month begins and ends with a inkranti, and the second and other 

aa^antis are named in the order of the constellations 'of the zodiac, Bishabha 
Mtthuna, etc. ’ • ’ 

85, There is no difficulty about the lunar months in A.D. 1910-11, since the new 
moons and sanhantis then occurred alternately, each door having its own hinge to 
turn on. It will be a useful exercise to calculate the actual moment of occurrence 
of each new moon for which purpose the anomalies are noted in columns 3 and 5. 


Scheme of months in the year A,D. 1909-10, K,7, 5010. 


Lunar 

months. 

A.D. date and frac- 
tion of day of mean 
new moon. 

Day and fraction of 
day of eolar year 
when mean new 
moon occurred, also 
Bun’s anomaly for 
new moon. Add sue* 
cessively, fop each 
new moon after the 
first, 29’580o8 days. 

Day and fraction of day 
of solar year when 
sankranti occurred j name 
of solar months com* 
menomg at eaoh 
sankranti. 
B.M.^Solar motitb. 

Moon’s ano- 
maly at 
moment of 
each mean 
new moon. 

, Sum of enn*s 
and moon's 
equations 
(by Eye- 
table, Beotione 
e and h). 


A.D. 1909. 


X.T. 5010. 


1 

1. VaisaUia. 

Indian solar year 
oommencea. 

Ap, 12*2492 (Tab. II). 


Mesha sankranti Vai* 
4akha 8.H.; Obittirai 
or Mfifam S.M. ; Solar 
year begins. 



1 Apr. 20*2238 

■ 

7*2745 (Tab. II). 

30*9363. 

Bishabha sank. Jyesh- 
tha S.M. ; Vaigasi or 

1 Etavam S.M. 

2*401 
(Tab. II). 


2. Jyeshtha. 

May 19*7543 

368051 

62*3555. 

Mithunasank. Asbaijiha 
S.M. ; Ani S.M. 

4'377 


3. Asha^a. 

June 18*2849 

663367 

94*0003. 

Kar kanaka sank. 6r&* 
vana S.M. j Adi S.M. 

1 

1 6*853 


^Sravana/ 

s 3 ‘ 1 

July 17*8155 

Aug, 16*3461 

95*8668 

125*3970 
- *4481 

126*4755. 

Siihha sank. Bhadra* 
rada S.M. ; Av’ani 
8.M. 1 

8*329 

10*306 
-1250 (©' 

-•1260 
sEq.) - '3281 



•124*9451 

i i 


A / vmvM. 



1 

10*180 

- -4481 

6. Bhadra* 
pada. 

Sep. 14*8767 

154*9275 

156*4942. 

Kaiiya sank. Adviaa 
S.M. ; PnraVtaiii S.M. i 

12 281 j 

7. AsTina 

Oct, 14*4073 1 

* 

184*4581 

186*0355. 

Tula Sauk. Karttika 
S.M. (Bong ) ; Aip- 
pasi S.M. (Tam.), 

14*257 


8. Sarttlka 

Not. 12*9879 

213*9886 

216*8289. 

VfiSchika sank. Marga* 
filrsha S.M. ; Kiirttigai 
S.M. (Tam.), 

« 

16*233 


B. Uargasir- 
sha. 

1 

Dec. 12*4685 

1 

243*5192 

II 

246*3192. 

DhanuB sank. Paosha 
S.M,; Marga}i S.M, 

1 

- 18*209 

■ 


• Aotnal moment of ooonrrence of new moon after allowing for equation in laat column. 
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Schstns of fnofUhs tfi tho yodT 190Q 10 f RmlT* SO 10 oontr* 


Bun ft r mon tlui* 

A.D. date and 
fraction of daj 
of mean now 
moon. 

Daj and Iraoiion of 
dav of rolar vear 
when mean new 
moon ooourred} alto 
an 0*8 anomaly for 
new moon. Add 
snccestivAly, for each 
new moon after the 
first, 29*53058 days. 

Day and fraction of 
day of solar year when 
sankrAnti ooonrred ; 
names of tolar months 
commencing at each 
sankranti. 

S.M. = Solar month. 

1 

Moon's 
anomaly at 
moment of 
eaoh mean 
new moon. 

Snm of inn’s 
and moon’s 
eqaations (by 
Ey a- table, 
seoiions 
e and h). 

1 

* 

1 

A.S. 1910. 

1 

K.Y. 5010. ' 

1 

i 

1 

1 

. 

i 

1 

10. Pftnslift 

Jan. 10*9990 

278049S 

275*6369. 

Makara sank. Magha 
S.M. ; Tai S.M. 

20185 


11. Magba 

Feb. 9-5296 

302-5804 

1 

f 

1 305*0850. 

Kumbha snnk. Fhal- 
gnna S.M« • Muii 
S.M. 

22-161 


18. Phftlftinft ... 

Mar. U*C«02 

3321110 

i 

1 

1 

k 

834*9053. 

Mina sank. Chailra 
S.M, ; Fanguni S.M. 

24*137 


13. Cliftitra 

Apr. P’6908 

{ 361*6416 

865-2587. 

MdSba sank. Vaidakha 
S.M. ; Chittirai S.M. 

1 

I 

26*113 

1 


86. In this year, as in 1910-11,- the lunar months, up to ^ravana, alternate 
with the solar months; but between the sanfcrwjife due at 9l'3000H days and 
125‘4755 days of the solar year, we have two mean now moons at 95‘8663 days and 
lis’SOTO days, respectively. No anomaly can carry the first of these two new 
moons to a moment earlier than 95 28 days of the solar year. We may satisfy 
ourselves by computation of the anomalies, as shown above, that the second new 
moon really*I)receded the sankranti which occurred at 125‘4755 days. In such 
a case both the new moons receive the same name (here Svdvana), the first is 
called adhika Srdvana and the second vija Srdvona. After this, the numerical 
order of the lunar months is disturbed, for the sixth new moon is called 
Bhadrapada, whereas in 1910-11, the fifth is Bhadrapada, and the remaining new 
moons, including Bhadrapada, alternate with the remaining sankrantis, the total 
number of new moons for the year being 13 instead of 12. 

87. We now pass to the third example. 


Scheme of months for 1 B.C.y K»Y. 3101, 


Luiiai* montlis. 

Date of mean ! 
new moon by | 
1 Christian era 
and fraction 

of diiV, 

!• ^ 

i 

! 

1 

Day of solar year 
when mean new 
moon occurred ; also 
son's anomaly. 
Add sncoessively, 
for each new moon 
after the first, 

1 29'6303H days. 

P 

Day of solar year when 
sankranti occurred, 
also dates olf conu 
meiicement and end of , 
Rolar mouths. 

S.M. = Solar mouth. 

Moon's 
anomaly at 
moment of 
new moon. 

Sun’s and 
moon’a 
eifuations (by 
Eye-table, 
sections 
e and ]l)< 








D 


1 B.C. 

Indian nolar 


K.Y. 3101. 


vear commences 
' Mer. 13 P831 


(Table U.) 


M dull a sankranti Yai- 
pakba S.SI. ; Chittirai 
orMet«m 3.M, 


1. Vaisakha 


Mar. 23*98 


9 99810 


30' 93523, 

Kisb^ibha sank. 

Jyeshtha 8.M. ; Vai- 
gafii or Etavam S.M, 


22*736 


2. Jyeshtba - ! Apr. 22-31 


39-52869 


62*3555. 

24*712 

Mithuna sank. Aehadha 


8 M. ; Ani S.M. 

1 
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Scheme of months for 1 B.C., K. Y. 3101-eont,. 


Lunar montliB. 


Date of mean 
new moon by 
Ohristtan era 
ftnd fraction 
of day. 


3. Asliadlia 


**« 


4. Sravana 


*«« 


o. Bhadrapada 


6 

7 


* j Aevina f 


1B.C. 
Indian aoiar 
yt*ar commenoea 
Mar. 13*9831 
(Table II, page 
34)— conf. 
May 22 04 


Jane 20*57 


Jnly 20*10 


Ang. 18*63 
Sep. 17lG 


8. Kaxttika 


• a i 


Oct. 16*69 


9. Uargaiunrha 


Pansha 


Not. 15’23 


(Ksliapa) 


10. Uagha 


■ *« 


11. Phalguna ... 


Deo. 14*176 

1 A.D. 

Jan. 13*29 


13 * ] Chaitra 


Feb. 11*82 






Mar. 13*35 


Day of aoiar year 
when mean new 
moon occnrred ; alto 
eno^a anomaly. 
Add aaoceasiyely, 
for each new moon 
after the first, 
29-5305 S days. 


Day of solar year 
when sankranti oconr« 
red, also dates of com- 
menoement and end of 
solar months. 

S.M. = Solar month. 


Sun’s and 

Moon’s I moon’s 
anomaly at jeqnations (by* 


moment of 
new moon. 


Eye«table| 
sections 
e and h). 


K.T. 3101 


ont. 


69*05928 


98*58986 


128*12045 


157*66104 


18M8163 
- *5842 


• 186*5974 

216*71221 

- *6155 

•216*196? 

246*24280 

- *3223 

♦ 245*9205 


94 0003. 

Karirataka sank. Sra* 
Tana S.M . ; A<Ji S M. 

125*4755. 

Siihha sank. Bhadra- 

pada S.M, j Arani 
S.M. 

_ 156*4942. 

Kanya sank. AMna 
B.Ji.j PnrattaM S.M. 

188*9355. 

Tala sank. Karttika 
S.M. i Aippafii .S.M. 


26*688 


1*109 


3*085 


216*8289. 

FfiSohika sank, Marga- 
Mrsha S.M.; Karttigai 
(Tam.) S.M. 

246*8192. 

Dhanns sank. Pansha 
S.M.} Margali S.M. 


6*061 


7*037 
•172 1 


•1726 


275*77839 
- *0414 


275*6369. 

Makare sank, Magha 
S.M. i Tai S.M. 


6*865 

9*013 

*1290 

8*884 

10-989 


‘5842 

*12901 


10*937 


• 276*7319 

305-30398 
+ *2515 


805 5555 

834*83457 
• -f *4727 


335*3073 

864*36515 


306*0860. 
Kumbha sank, 
ga^a S.M. i 
S.M. 


334*9053. 

Mina sank. Chaitra 
S.M, ; Pahgnni S.M, 


365*2587. 


Mesha sank. Vai^akha 
S.M.j Cbictirai or 
Metam S.M, 


2*965 
+ *0392 

18*004 

14-941 
+ *1195 

15*060 

16*917 
4- *1687 

17*085 

18*893 


- '5166 

- *0622 1 
- *2701 ] 


- ‘3223 


I 


-f *0392 1 
- *0808/ 

— *0414 

— 11951 
--•1320J 

+ '2615 

—16871 
3040 J 

+ *4727 


tills year there is nothing specially worthy of note till4e reaclTS^. 

in A.U. 1909. There is a peculiarity about ntja Ahina in the year 1 B.C wh" l. 

we^ust note carefully. The mean mja Ahina at 187 T 816 davs ia u t 

sankranti at 186-9355 days, but the actual new moon, after caYculat.on 

hes. ,8 found to be at ) 86-5974. i.e.. before 186-9355 days and is therefoTS 

iiwnrt, not Karttika. (lenerally speaking, when a nija or adhika month is 
•6 day on either side of a sankranti. calculation, or at least alnXSn 
anomalies is necessary before we can determine its true character. * ’ ^ 

88. Passing Afivina in the year 1 B.C. we find that each of t>,o o u 
mean new moons is within -6 day of a sankranti, and we must thereforetalcukJi 

..d of d.,. marking exact moment of «,t„al new 
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the anomalies in order to be quite sure whether each new moon is on this or that 
side of a sankranti. Having made these calculations, we find that between two 
sankrantis, at 246*3192 days and 276*6369 days, there is no new moon, although 
there is a new moon just under six ghatikas ( 095 days) after the second sankranti. 
Had this new moon preceded the sankranti ever so little, instead of following it, or 
had our method been inaccurate at this stage to the extent of 2 hours, the conse- 
quences we are about to state would not have followed. As it is, there is no new 
moon between the two sankrantis at 246*3192 days and 275'6369 days and there- 
fore the lunar month which has no hinge to turn on is shut ; this fact is expressed 
by sayingthat Pausha lunar mouth is kshaya or suppressed. 

89. How do we know that the lunar month to be suppressed is Pausha and 
not any other ? Because that is the first new moon which we are unable to place 
before a sankranti. WTe find that Mdgha and PhdlguHu are each followed by a 
sankranti, though a long way off, and between the sankrantis at 384*9053 days and 
365*2587 days there are again two new moons, that is to say, two Ghaitras, the first 
of these being adhika and the second nija. Here also we note that appearances 
are deceptive, for the mean new moon at 334*8346 is apparently a.Phalgupa, but 
the cnlculation of the anomalies shows it to be an adkika Choitra. 


90. Generally (1) a kshaya month is preceded and followed, though not 
immeoiatelv, by an adhika month ; (2) there are, as a rule, only one or two kshaya 
months in a century; (3) the kshaya months must be calculated from the mean 
moment bv means of anomalies before we can prove them to be kshaya ; and (4) 
in the Surya and Arya siddhantas only one of three months, Wargafiirsha, Pausha, 
and Magha, can be kshaya, because these are the three lunar months which turn 

on solar months of 29 days each. 


The following table enables us to know an adhika month or a kshaya month 
in the Snrva siddhanta calendar by mere inspection of the date of occurrence of the 
first new moon in a solar year. Similar tables can be constructed for the Arya and 
Brahma siddhantas and the Siddhanta Siromapi with the aid of the figures showing 
the duration of the solar months according to each siddhanta 


Name« of > 

lunar months. 

(1) 1 

Ending days of solar 
months. 

(2) ! _ 

1 

t 

t 

1 

k 

! 

1 

1 

Vaisakba •" i 

i 

Jyeshtha - : 

30‘i'3o2b d. i 

1 

cit I 

AshaiUia ••• | 

94*00028 d. 


125-4755B d. 

BBadrapada 

15rt* 49417 d. 

Asvina 

186*93555 d. 

Barttite 

216*«2888 d. 1 

1 

i 

i 

M arga&irsBa 

■ 

s 

1 

J, 

i 246*31916 d. 

i ! 

Pausha 

1 275*63694 d. 

Magha 

305*08409 d. 

1 

Phalguna 

334*905*27 d. 

i 

Chaitra 

3t).‘5'25875 d. 


y B, All the fijjore* in colomn (4) are obtained by 

hose in colamn (2). 


Periods of Innar 
monthb. 
l3) 

Limits of adhika and kshaya 
months. 

(4) 


The lunar month noted in 
column 1 will be an adhika 
month if first new moon in 
dolar year occurs 

29*53059 d. j 

' 

before 1*40469 d. 

59-06117 d. 

„ 3*29438 d. 

88*59176 d. 1 

„ 5*40351 d. 

11812235 d. 

7*35320 d. 

14:*65293 d. 

„ 8*84122 d. 

1 i 7* 1 83o3 d. 

„ 9*75201 d. 

206*71411 d. 

„ 10*11475 d. 

The lunar month noted in column 

1 I will be kshaya if first new 
moon in solar year oooura 
after 10*07446 d. and 

236*24470 d. 

before 10*11475 d. 
after 9*86164 d. and 

•265*77529 d. 

beftire 10*07447 d. 
after 9*77910 d, and 

295*30588 d. 

before 9*8616-1 d- 
The lunar month noted In column 
I will he adhika if first new 
moon in solar year occurs 
after 9'77912 d. and 

324*83047 d. 

before 10 '06880 d. 
after 10*06880 d. and 

354*36705 d. 

buforB 10*89170 d* 

* 


Bubtracting the correaponding figures in column (3) from 


iJkb M ivl I ' cUSlTf 

Iqbal Lttaary, 

Ico. Uo 
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days (the difference beUetn^o Ss^Md before 1* 10469 

be a second new moon before the end of the Isfs JL 

same manner, we see that if the first, nnw »««« • f month Reasoning in the 

days, but before 3-29438 davs of th.. ^ 

between the commencement of the first an6 ^ new moons 

will be an arlhika as we^ra J« /!L/ ^ 

connect the possibility of occurrence oUhrsevtS^ ^/iT®®'*^! ^ 

the occurrence of the first new moon before or 

fourth column. It will be a usXl exS^^n 5 mentioned in the 

for himself each line of this table. For iloiAr ^ **7 and reason out 

suppression, the table can be used as it standr-’S^tE wU -f w“® 

it is a safe and reliable cuide for asoortatnin,* t ° ^ suitable anomalies. 

The author believes that this is the first tii^ th^t^ months, 

indicted for reoogniring ^d X 

Section vi. — Titkiif. 

th. x®pi^^ir,oTc?« 

to hare ntctorod the syeto Jof ‘:Le Hindn ealeuXf ’i?il“?:^Tdt'^h’: 

93. A lunation or synodical month is divided into f Lir+r, +:<.i • i 

LTi“,rc,t£Lc."t? 

rjis ^^xXr h^S 5r' S 

month of whieh i. markTIKnXld cmSeeTlrnaS'. rf^hrnf' 

ending moment of the 30th tithi of Chaitra and is usuallv ralS pf 
Amavasya. In an inscription* “ Vaisakha Amavasava ” n«^i«li aitra 

Amavasya at the end of Vaisakha, but for convenience of computation ^t^^first 

94. To find the mean ending moment of a narticular fifhi if ic. 

.0 ndd the crresponding dn^ion in da/eSi t 

moment of the first new moon in the solar year remembering iL?^ l 
contains an adhika month, as shown in Table'll the n -m^Ar t' ^ 

following the adhika month are changed ’ lumbers of the months 

find the mean ending moment of the ISth tithi of Magha lunar month 

1909-10, we proceed as follows :— ^ -a-i. ouiu, jI.d. 

Moment of commencement of solar year A.D. 1910 (Table II) 
rirst new moon in solar year (Table II) . ^ 

As the year 1909-10 contains an adhik.t Sravana month accord-” 

I” j- o we take for the total doration up to .Mairha 

adi S, the duration of the corresponding tithi in the next 

ordinary month, i.e., Phalgnna badi 3 according to 
iiye-table y ... ® 

(Total) April 833-2479= February 27-2479 in the following year (by Eye-table! sS q). 

A.D. 19ir'" of February, 


April 


12-9492 

7-2745 


'he ur„'.oi:‘ratrhr.SLr„7f: ;r Odweut lor. 



I 


S2 
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Actual ending moment of a iiihu 


97 


95. Seciiona e and h of the Eye-table contoin all that is 
i.g a,e ..to.. -e * 'f : ‘Vb^ 

Zlto w ITpt o” bl ..tr^tod hom tb. Ejo-teble, ^tion. k to p « 

fthe D&^s relating to A.D. 500 to A.D. 1,000 having l^n designed for toe A^a 
3 iddhan*ta) • bat the very alight oorrectioiia necessary for determining e ™ ® 

endin«T moments of tithia (and consequently of ^ 

siddhiotaa are shown at the foot of each page of Table 11. 

96 The shortest method of ascertaining the aotoal ending moment of a tithi 

fortnight) in lunar Kartiika month in A.D. 1910-11. 


Surt^a siddhdnia. 


San’s anomaly 
in days. 


Moon’s anomaly 
in days. 


Ap. 13*2080 
25-9134 


fWilo II) 

Commancamont of solar 

year, 1910-11 
Flirt new moon in solar 
year, 1910-11 

Duration in days from 
first now moon to 
Xarttigai sn. 4 
(Bye-table, Section y) 181*1209 

April 220'2423 

Bqnalion of snn’ s 

anomaly for 207*03 days *•* 

Bo nation of moon’s anomaly 
f'lr 16-180 days 


« * * 


25*9184 


0-585 


181*1209 

207-0843 


15 793 


16-328 


« * • 


1477 —-1-177 


16-180 


V ••• 

+•0878 Sum o£ e’s and I’s equations +-0873 


+ -2350 


April 220-3290 


Bv Eve-table, section q, April 2*d5U = November 6 ; and by Bye-teble, section r, 
•3296 of i day = 19 ghatSas. 47 pales. We “ S'®®?!? 

m ‘‘Indian BphemerLs. A^. 1800-200 ) ” gives the ending moment as *34 of 

shortest method " for tit, his. indicated in Ulustrative examples under Bye-table 
may bo used. 

Section vii. — NahsJiairas* 

97 The system of quoting dates by nakshatias is as old as that of ^7 

Mkshatw or _h aiddhanta the moon is suppos^ to spend 

journey of time in each of the 27 aakshatras; and as the total 

?b".To?u*.To'>r..? ‘Hrougb tb. ,Ur. 27-8-2166 d.JS, i. tb.i .b. 

o£ »cb naksbatr. U =10VM dajs. i.a. 1 day aa^ae^ 

18 aaaat... Thu., it -kaowlbo “«» or.’ 

all wc have to do to find out the mean on g many times 1-0119 days as 

for that matter, of any other im ® ® ^ moment which we know and the ending 

thara ««t ia Eya-tobl. a. 

moBieat which we .wish to bad aat. , T ^ euhtraoitba mooaa 

Having found this ending moment, we have next to auu or 








sicnoN 


99 


‘63 


ijeejo j r«"ti^re^ xiiz' 

•i 

Actual ending moment of a nakahaird. 

98. ^tions S. t pd U of the Eye-table. together with section f of the samn 
table contain all that is necessary for determining the actual ending momeL of 
any nakshatra, provided we know the mean ending moment of the Jrevioas new 

as follows, and it should be carefully noted working is 


Sckta siddbAnta. 


ffable II) Oommencement of Indian solar vear, J 910-11 AnWl 
First new moon in solar year * ••• p 

^j6~table y ) days up to El&rttika new moon 
Fl^e of nakshatra in ordinary Karttika, acoordine to Eye- 
table, section s, is 3*9263 days after new moon. Pop every year we 
have to make a nakshatra correction according to sections I and u 
of the Jlij e-table, corresponding to the interval of the first new 
mTOnm the solar year. This interval in the year 1910-11 A.D. 
being 25-9134 days (by Table II,) section n of the Eye-table gives 
na, asthe correction corresponding to 9134, -06807 + -00025= 
-0683, i.e., the correction for -91 plus the correction for 0034. This 
TOi^tion -06832 should bo subtracted from the correction for 
„ ““f ““g ‘o section t, i.e., 0-33868. Now 0-33888 minui 

-0b832 = -27056. This quantity has to be added to the general 

3 9963*”2706**^*4 *** section s, 3-9263 days. Now 


D«va. 

13-2080 
25-91 34 
177-1835 


• • • 


4-1969 


(T'fl anouialv 
Hays. 

... 0*535 
11-856 


4-1969 


Total... April 

The moon’s anomaly for the mean ending moment of the nakshatra 

being 16-588day8, the equation for this anomaly by the Eye-table 
section f is + *2465 ... j i 

• •'■i* 


220-5018 

+ -2465 


16-5880 


loiai April azu-yaoa 


April 220 being by Bye-table, section q, November 6, and -7483 of a day being bv Eve 

table section r, 44 ghatikas and 55 palas, we conclude that Mula nakshatra in lu^r 

^tika month , a. U. 1910-11 ended at 44 ghatikas 55 palss after mean sunriL on 6 

l^ovember 1910. Tho ending moment according to “ Indian Ephemeris " for 1800—2000 A n 
18 -75 on 6 November 1910. vv a.u 


99. Nakshatras are very important in South Indian epigraphy and we shall 
next work out a somewhat complicated problem of ordinary occurrence, namely— 

“ Required to 6nd, by Arya siddhanta, the nakshatra, and the date of the 

T&tDii sol&r moiitli) on bnliulsi 8th tithi (day of comineiiconieiit) in Add month 
A.D. 756.** 

This particular problem possesses an intrinsic interest on account of its 

probable connexion with the “ Alai kadai ** or “ Burning of Madura ” in K6yalan*s 

famous story told in the Tamil classic l§ilappadikdram. (See paper iii in 
Appendix). ^ ^ 

In nakshatra problems we should first examine the first new moon in the solar 
year. By Table II the first new moon in solar year A.D. 756-57 occurred at 14-92 
days of the solar year. We shall want the nakshatra correction corresponding to 
this period and might find it at once. By Eye-table, sections t, U, the nakshafra 
correction for 14;92 days = M6 — *07 = 1-09 days, Adi or Karkataka solar 
month lasts (by Arya siddhanta, Eye-table, section a) from 93*93 days to.] 25*40] 
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;u 


^ys of tbe solar year. The lunar month which must begin in this period, when there 
is no adhik.a month is Ashaflha (see Eye-table, section b) ; and Ashadha in this 
particular year would begin 59-06-1- 14-92 = 73-98 days later than the solar year 
The interval from Asliadha new moon to end of liahula 7th tithi is the duration of 
22 tithis or 21-66 days (Eye-table, section d) and about the end of these 21-66 days 
there wonld be according to Rye-table, section s.No. 27 Revati nakshatra (20-86+ 
nakshatra correction already ascertained 1-09 days or 21-95 days in .all). Tbe day 
of solar year woiiid then be' 73-98 + 21-95 = 95-93 days (up to the end of Revati 
nakshatra in Aaliiidha inonth). But we also see that before the end of Adi month 
which only begins at 93-93 days there may bo another Revati nakshatra! If go, 
that would be in Sravana lunar month, iu which, however, about the end of bahnla 
7th tithi or 21-66 days, nakshatra No. 2, Bharapi whose interval in this particular 
month is 20-67 days iccr<!a.sod (for A.D. 756-57) by the nakshatra correction. 1-09 
days, to 2T/6 days, will have come to ao end. VV^e work, acconlire/ to the 
shortest method oxoinpliHed in the Eye-table for tbe ending moment of 7th 
babula tithi and No. 2 Hhamni nakshatra. 


(0«1. 1) 


(Tftble H) Kiniliaiy nionipnt 
of Srnvnpa iievr moon 

tithi, A.D. 756-67. 

O’* G<i action for 126' 17 

diiys - '01, 

oqnation for 11 85 
dayfl (Coi. 6) --012 (O’h 
♦ equation) or 11*84 days 
= -19. 

Bum of 0*6 and H’e oqaa* 
tionB for tilhi« = — 'Ol — 
'19 = - ‘20. 

(I’b nolcHhatra eqaation 
for 11*06 dav8 —’17. 


(Col, 2) 

(Col. 8) 

'(Col. i) 

(Col. 5) 

' For en'tiug muiiient 


OATS 

n4> s. i 

Firftl new moon, solar 

U'92 


of tilhi. 

yuar. 


(6) July 209 


1 ’ 


Anomaly of first new 

0mm 

in 82 i 

Mean tithi 

moon in ^ular year 



Bud. 21'60 

110 25 

1 

1 

(»3 

Add for Hriivana, bahnla 


7 (Bye-tablf>, Boction y). 

( 

; 


12017 

11*85 1 

Tithi oqufttion. 

Difference between ending 
moment of ba, 7 tithi 1 

« » » 

o 

• 

!l 

*20 

1 

and No. 2 nakshatra 


Actual Gnd 

1 

I 

1 

1 

1 

(see above) 21'76-* 

21 66. 

(0) July 28*65 


1 


Anomaly of moon at 

... 1 

11 96 


ending moment of No. 2 
Dakahatm. 

1 

1 

1 

i 



6 ) 


momwiit of 

nakfhatra. 

pw moon 
(6) J>il7 


inte*^al. 

ffatcNhatra 

{(■d I) 


J'OO 


21 76 


(•>) July 


17 


28'OS 


Ma 


From Table II, we Dote that the Indian Bolar ' year 
rch 20*58 to which we add for befrinning oE Adi : 


Maroh 20*58 
08*98 


A.D. 756-57 began on 


ft 


Mflircli 114*51 = Jane 22, 

According to the sankranti rule observed in the Tamil country Arji mast 
have begun not on June 22 but on Juno 23. 

Since we have reached July 23 by the end of both nakshatra and tithi, we 

say that July 23 = June 53 = June 23 + aO, or Uat of Adi, provided that Adi 
lasted so long in the year in question. 

In .A.D. 756— o7, the ^irbha or Avfini sankranti wonld comrnence on March 
20*58 4- 125-40 ^ March 145 08 = July 23*08 (Eye-table, .section q) ; by 
sankriinti rule* Simha inonth would in these circumsiAnces begin only on 24 July: 
so that the 23 July A.D. 756 when Srava^Ja bahola 7 and Nakshatra Bhaea?!! came 
to end at *55 and *68 respectively of the day, was a Fkiuat and the 31 st and last 

PAY OF Ani. 

.100. Besides the system (followed in Surva and Arya siddhantss) of the 
division of the mootrs path among the stars into *27 equal nakshatra spnces, there 
are two others, called Garga’s system and Brahma’s system, by which the sidereal 
inonth of 27 *32166 days is divided into 27 convenient but unequal stages. Table I, 
page 199, gives the collective duration of the nakshatras according to the unequal 
systems, and the ending moment of each nakshatra according to either of these 
systems can be found by adding the corresponding collective duration to the 
ending moment of the last nakshatra Revati, which should be first determined. 
For Brahma siddbanta this process is carried out in the Eye^table of that 
aiddhfiutb, suction s. 
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•tar« bf Tarioui «denti6cation of the nakshatraa with Bxed 


Nak^hotraB, 


I 


MkllNitrM 


or 


t»« t 




2 t 


« 4 


Ooitico preofij 
_ *»|forer 

J a 3 ■•A»fc*»»«a. 

9.SJ? i' 


BVitdCM 
irit& 




IdCatified bj 
CoLlOMiOEl 
with 


I>iotiCi£« 4 | by 
Bbmilit 
viih 


Difi 


1 Alriol... 

2 


«•# 




«• 


(Tmp. KJnttigai). 
B 0 M 9 I 


* • * 


6 

(TsM.HfriKulrom). 

6 Ardri 

(?•• Arvdro cr? 
Timridiroi). 

7 PoOOfT|£tl 


8 Poskyi 

ithm Pimm), 

e Akioahi 

(T»ia Ayilyon), 

.0 8 i 0 i 

(Tm. Maf^kofn). 
il PkfTO PholgUBt 

(Tool Piina). 
18 Otton Pbolgnol 
(Tom. UtUrom). 
la ilMU 

(Tom. floftom/. 
14 Ckitri 

(Tom. Ohilli/oi). 

16 Sviti 


I 0 l AsTifLrS 

I 

2t)2 Varna 

< Aimi 

I 

4*05 Prajipati 
Somo 
d 07 Roiivo 


o*# 


I Btta iriolia 
^/pAoMo* .. 
WTaari ... 


• * • 4 


9* 




rfpAa ^triotio 
Mqoco 




* • 9 


Pi Toijrf 




• • 


... j A^Dobortn, AlfU i Alpha Toori 

1 noil* 

LamdaOri^mu ... UmbdaiyriotiU 


* « 


Alpha HTioafa(f)... dlpU Oriania 


• • » 


7D8 ; AdIU ... i B.t, 


• • 


A e # 


10 VMikhi 

(Tom. Viakam). 

17 AoBrldkl 

i Tooi. Aouabam). 
yoohtka 
(Tam Ketloi). 

18 MaJa 

(Tom. Malom) 

20 Psnri Aotr^hi 
(Tom. PaHtfim). 

21 0ltar;.\.b&4bA 

(Tom Uufr^d^m). 

ai'A* Abhljit* 

22 Rrofoao 

Tom (TiniTaoaaX 

2a (Irofiabtlio or Dba- 
iiiik(bo 

(Tom Arilbwa). 

24 ^lobblohoj or ^ot»> 
(IroU 

(Tom. Sodlyom). 

•6 Farro bbidrop^ 

•A CT*® TaritiidlJ. 

•O UkAdnp^iA 

(Tom. Uitirotliai). 

“•«" ; 

I 


bnbao|joh 
KorpAb 
i pitoroh 
IMS Bbofo 
1214 ^ Aryooun 

13*14 • Sovttri 

» 

•^•7 I TfMhW 

14T§ Toyo 
16 19 loUrofni 

i 

! 

17*20 Mitro 


* • * 


• «* 


# • « 


#• 


l^*lt» Caoeri 
Apoiluo Hydnc 
HtgoJos ... 
Loooia 


Ornmma or Bola 
Arfetia, 

36 Arietio, 

Alcyooe (fle<i 

PiHodoxa). 

Alilaborofl. 

113. 110,1 17 Toori. 

1*8 Toon*. 


fiola Gomiiioniti. .. j poiio. 


^ita Gtacri 

dlpha, I an<J 2 
Coai^i, 

Alpha L^nio 


D^lti Lyonia 
h*ta f Beta Laooit 


*♦# 




« • a 


#«« 


AUSorfi. 

Loonio. 

tAimTO# or Of/fa ^ Oaiitmo or r§Ua 

CoTTL I Corn*. 

Tirfibia ,,, | A^Aa Virginia 





««« 




Aretara* ... ... Bo6U« 


loio Ubr» 


... ; Dfito Scorpiooia ... 


A Ipkhi or 
Librm. 


CAft 


Dflta Cmieri. 
49, 60 Coocri. 

Kagulua. 

7u, 71 Loonin. 
Bata Laonia. 
7, 8 Corrt. 
Bpioo. 

Arotaroa 

24, Libra.. 


l«’2l 
10 33 

21*25 


* # * 


22' art 


28*37 


lodro 
Hirytti 
A pah 

VUreJerih 

Brohmo 

Viab^ta 


Voooroh 


t • • 




• * 




Aator<fl 


0,ita bcor^ioaia ... ^ firf, Soofpioiri.. 


• »« 


... I Alpha BeorplooU . j Aoloraa. 


Lambda Boorpioola. 
Daka SoffllUril ... 
Bigma Sofittorii ... 


lambda Boorpiouia* 
Boffittorii 




T«* BogiUorO 


0 * » 


Alpha Lyrm 


# *• 


Al'Hatr Al^oqi* 

Va,fa 

Ai-Boor Al.llir, ( Alpha Ai| oilm 
Alpha Atioilm. 1 

] 

Bria Dalpbiai .. Alpha iJaiphini 




24, 35 Htforpion I'a, 
D^ita Bagittarii. 
PA* BoirictariL 
Toko, 

Alpha Affoilte, 

B»tu Daipbiai, 


s» 2-J Tar,,.. ... , L.»W. 4,,,.ril ... ! UmIA, ... ; 


26*10 


Ajo CkopAd ... Alpha Pefna 


Alpha Posjaai 

Alphp ArJromi^Jm 

27 32 Ptbihoa ... ^ 2n a Pim;iam ... PUciu^u 


i 

26*31 AhirboAbnyo. j Oamma P' gooi or 
' Alpha Aodru* 


AlpAa Pagooi. 
Qa mma 

2«lo Pwcitim. 


• Abbjjtt :• Bu( raekuoad «b«e only 27 oakaboirta ar» •pok^'o ui. 

Section viii. — Yogad, 

»“ paragraph 08 , page 19 rupra, a joga is the time doriae 
ich the son and moon together accomplish 13 degrees 20 minutes of 

ere are thus 27 jogas which together make SdO”. The names of all the yo^ 
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are eiven in Bye-table, section v, from which it will be seen that the collective 
duration of 27 yogas is 25-42020708 days by Sfirya siddhanta and by Brahma 

Biddbanta, 25*42020574 days. 

103. Unlike tithis and nakshatras, yogas do not represent the ^tagw of 
the actual motion of any heavenly body or of a set of heavenly bodies. They 
are in fact the result of a mathematical rather than of an astronomical conception. 

If we draw a line 


the 


c b ® 

where b a represents the motion of the moon in a given time and c b the motion of 
the sun in the same time, it follows that r. a-c 6 is the moon s ot^b 

separately the spaces travelled by the sun and the moon in this time, we might 
say that together they have done c a + c 5. This c <^ + o b, then, is • 

while ca — r. 6 is the tithi. To derive the yoga from the tithi, we may make use 

of the formula 

c*a— c6 + 2c6 = yoga, 

where c a and c 6 are i-espectively the moon’s and sun’s }ongiinde, but in 
present method it is far simpler to follow the Eye-table method shown below 

Actual ending moment of a yoga. 

104. Sections V, W, X of the Bye-table, together with ® 

of a yoga. proviSsd w, the ending moment of tn, pro™« 

hew moon and the sun’s and moon’s anomaly at that moment, for which 
we may use again the Eye-table, as shown in the illustrabiye examples append^ 
to each Eye-table; but it is easier to extract the quantities we require rom 

Table II as follows , ir- #i - 

Required the ending moment of yoga Siddhi (No. 16 yoga) in lunar Karttika 

month in A. D. 1910-11. • i.i.niQA 

The normal interval of yoga, siddhi (No. 16) in tje mofth m q“®®tion is 12 0136 

(page^33 supra) we find from Bye-table, sections W and X the correction corre- 
sponding to 25-9134 days, i.e., 0 63061 '00047 

— -12619 


J2619 


+• 5044 


Adding -5044 to the normal yoga interval 12-0136, we have 12 -5180. With this 
result we proceed as we did for a nakshatra, remembering that son s and moon s 


(Table II). 


Commeiicemect of solar year 
1910-11. 

First new moon in soifir yoar 

1910-11. /SI. . 

Duration in ays from first- new 


(Bye-table y) 


« • a 


Snra of and I’a eqn 


1 

Sou’s anomaly 
in days. 

Moon’s anomaly 
in days. 

Ap. 13*2080 ! 

*. * V 

t 

• • « 

25*9134 i 

1 

; 177*1835 • 

25*0134 

0535 

177*1836 ! 

11*856 

j 216*3049 ] 

203*0969 i 

Sun’s anomaiistic 

14*391 

1 

equation for 

+*1323 

« 

203*10 days. 

1 

Moon’s yoga 

14*523 days 

1 +*1984 

i equation for 


Equatious. 


April 216*5033 


• » • 


0*3 

+ 1984 







year 
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By £ye*table section a Anril 5!lfi — v 

8eotiqnr*6083 of aday = S0WtikaB l2 B7lf w Eye-tablo 

in lunar Karttika month in A.D. 1910-1? ended^t yoga Siddhi 

mean sunrise on the 2nd November A.D. 1910 ghatikas Jii palas after 

more m oee, being beeed oo ™ -"ok 

Theee eMeUed sejoe ore not alluded to in the epi^rapbicj MriS'™' ’'“^-'>“1'®- 

tto°g !i p-f” “ -=» auSiot7offi:.K ?;: 

nakshatra BohimuTiA yoga Vyattpdfaon a Timsday 

predicted by means of the present method. Look in n^hin \T f 

mean new moon (in a vear havinty tkio ni. c • ^^blo II for Bhadrapada 

on a Wednesday, mean ending moment bei 

nektor. and f>fipo-,„ yog/fo. ,i., »». “JoAte M.«i 

iXi^^U^r tke“l':e7,°lft‘™0 

Ardhodaya yoga, i.e., a combination on a Swridai/ bv dav-timn nf notoi, 
WtAyoga Fyodydlo. and Ma,,a Amtv.sya (i.e., the i mik^ATLl; 

Champa SJmhthi, i.e., a combination on a Sunday or Tuesday of Marnniir<>hn 
Sukla shashthi with nakshatra Satubhishaj and yoga VaidhAl ^ Ma^gai^rsha 

Mahamaha Varum, i.e., a combination of Fhdlguna krishna travodaii witli 
Saturday and nakshatra Satabhishaj and yoga ^ubha. ' ’ 

Dasahari, ke., a combination in the forenoon of Jyeshtha Sukla daSamI with 
Wednesday (or Wav) and nakshatra Easla and yoga VyaLta 

Mahastvaratn, i.e., Magha krishna chaturdaji combining at midnight with 
Sunday or Tufsday, nakshatra Sravana and yoga Siva. 


Seotion ix. — Karanas. 

106. The list ot karanas is given in Table I. Every tithi is divided into two 

karanas, and the ending moment of the second of every set of two karanas 

coincides with the ending moment of a tithi. For the other kamna all we have to 

do IS to add half a tithi, 492 1 7 day, to the last mean tithi, as well as to the 

corresponding solar and lunar aporaalies and calculate from these data the absolute 
ending moment of the karana thus ^^^^oiuie 



Sun's anomal/ in days. 

' ~ 
Moonk anomaly iu dars. 

On 27 Febraar/ 1910 the mean tithi 
(18th) ended at 

For the 87th Icarapa (Eaoa) add ... ... 

•2479 day. 

•4922 I 

820' 30 

‘49 

12-824 

-492 

Total ... 1 

«*■ Eqaation— ,0840 

Sum of the equations -|" ’1601 — *08^o ... 

■7401 day. 

H- -0661 

320-79 j j 

0k Eqn. + -ISOl. 

12*816 + *160 = 
12-966. 


•8062 day, i.e., the karana Bava ended at 4S ghatikae 22 naka on 
27 February 1010. 


107. Properly speaking, two karanas ought to be shown in the panchanga 
corresponding to every tithi : but the panchangas in practice mark only that 
kartoa whose ending moment is 30 ghatikas or less from sonriseJ If the tithi 

at 30 ghatikas or less from sunrise, the same ending moment is entered 
^ the panchangas against both tithi and karana. In the above case, i.e, on 27 
February 1910, the 36th karana Vishti (called Bhadra in the Tamil country) Vill be 
found marked in the panchangas as having the same ending moment as the tithi. 
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Section x. — Ahas* 

108. Having discussed the five cotopouent parts of a panchanga pfoper, 
viz., vdra^ iithi, nalcsliatra^ yo^d and Icarana, it remains to notice two other entries 
usually found in. a line with the first five, viz., the cihcis and the ItjctjyaTti, 

109. The ahas or duration of daylight is simply the norm^ period of daylight 
in India, viz., twelve hours or 30 ghatikas, with the corrections for sunrise and 
sunset, deduced according to the rules to he presently laid down. Thus, if on a 
particular day the sun rose at 5-25 a.m* and set at 6—20 p.m. the ohds would 
be 12 hours + 35' + 20' = 12 hours 55 minutes, or 32 ghatikas 18 palae. 


SEonoN xi. — Tfjdjyam* 

110. The iydjyam (lit,, portion to be abandoned for purposes of business) is a 
definite portion of the total duration, of each 7 ioJcsJidtT€b^ which portion is considered 
inauspicious. If the tydjydfihi always reckoned from the first moment .of each 
nakshatra, ends by day, it is called a day-tyajyam, and if it ends by night, it is 
called a night-tyaj 3 ^am, and in the latter case it is usual to deduct the ohas and 
state that the fydjtfaoi ends so many ghatikas and palas after sunset. 

111. The following are the fractional parts which are iydjyam for the several 
nakshatras : — 

TyaJija m. 

15 8v&ti (seven- thirtieihs) 


1 Asvini (five-sixths) 

2 Bharani (two fifths) 

3 Krittika (one-half) 

(Tam. Kiruttigai) 

4 Rohinl (two-thirds) 


% • # 


* * 


9 9 » 


• # * 


9 » m 


5 

6 
2 

5 

2 

2 

3 

7 

30 

_7 

20 

1 

2 

1 

3 

t5 

1 

2 

3 

3 

10 ' 

n 

14 

i's 


Tydjyam. 

7 


3U 

_7 

SO 

1 

6 

7_ 

39 

3 

2 

“5 

JL 

S 


16 Visakha (seven -thirtieths) 

(Tara. Visakam) 

17 Annradha (one-sixth) 

(Tam. Anusham) 

18 Jyesblha (seven-thirtieths) ... 

(Tam. Kettai) 

19 Mala (one-third) 

(Tam. Miilam) 

20 Purva-Asbadha (two-fit’tha) ... 

(Tam. Puradam) 

21 Uttara Ashfidha (one-third) ... 

(Tara. Uttiradam) 

22 Sravana (one-sixth) ... 

(Tam. TirnvCnam) 

23 fcJravishtha or Dhanishtha (one-sixth). 

(Tam. Avittam) 

24 batahhishaj or Satataraka (three- 

tenths) ... ... ... 

(Tam. Sadajam) 

25 Purva-Bhadrapada (four- fifteenths) ... 

(Tam. Piirattadi) . 

26 Uttara Bhadrapad a (two -fifths) ••• _? 

(Taro. Uttirattadi) ® 

27 Revatl (one-half) ... ... ••• J_ 


u 


10 


5 Mrigasiras (seven-thirtieths) ... 

(Tam. Mirngasiram) 

6 Ardra (seven-twentieths) 

(Tam. Arudra or Tiruvadirai) 

7 Punarvasu (one-half) ... 

8 Pashya (one-third) 

(Tam. Pusam) 

9 ^ leshil (eight-fifteenths) 

(Tam. Ayilyam) 

10 Magha (one-half) 

(Tara. Magham) 

11 Piirva Phalgaiu (one-third) 

(Tam. Purain) 

12 Uttara Phalgniu (three-tenths) 

(Tam. Uttavam) 

13 Hasta (eleven-thirtieths) 

(Tam. Has tarn) 

14 Chifcra (fourteen-fifteenths) ... 

(Tam. Cbittirai) 

✓ 

^T.B . — Authoriiies differ as to the tydjyam for certaiQ of the nakshatras : for instance, Mr. Sranti, the well-known 
jiublisher of Driggaoitapanchangas, has informed the author that his tyajjams for nakshatras Noa. 13, 14, and 19 
are and 4 J iinstead of Jh l espectively. 

112. The method of working out the tydjyam is simple. We take the total 
duration of each uaksliatra from the ending moment of the previous nakshatra up 
to its own ending moment and cut off the tydjyam. 

Thus, 12 July 1910, nakshatra ended Uttara Phalguni at Madras at 5i 
ghatikas 50 palas. 

On 13 July 1910, the next nakshatra Hasta ended in the same latitude 
at 56 ghatikas 30 palas. 

The total duration of the nakshatra Hasta was, therefore, 64 ghatikas 
40 palas. 

11 

The tydjyam for Hasta is 

Now, ^ of 64 ghatikas 40 palas — 11 X (2 ghatikasiO palas) = 23 ghatikas 39 


SO 


palas. 
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19 Hasta ended on 

16 gUttkl/ 29 palU wWci'was a P»'“ = '^ ^"1? Wl». 

Again, on 20 July 1910, nakshatraMQlaNo IQ onrlaa^ ne oi r, a-, , 

° 36 « at gl»ta 

.*, Total, duration of PQrva Ashadha was 63 ghatikas 40 palas. 


of which the tyojyan, was ^ i.e., 2 X (12 ghatikas 44 palas) = 25 ghatikas 28 
palas. 

Yf ^>7 ghatikas 24 palas • 
wh ch, being night-time, we deduct the a/ias, 31 ghatikas 27 palas (arrived at 
m accordance with subsequent rules regarding sunrisi and sunset ' • ^ 

■’• Tyaiyam ended at 25 ghatikas 57 palas after sunset on 20 July 1910 and 
was a night tyajifam. ^ diiu 


Section xii. — Sunrise, 

j reckoned in Indian astronomy, in the first instance, from 

Lanka sunrise, and corrections are then applied so as to arrrive at the time 
reckoned from local sunrise. These corrections are three in number : 

(1) A correction for terrestrial longitude ; 

(2) A correction for equation of time ; 

(3) A correction for the sun^s tropical longitude. 

114. To understand the nature of these corrections, we shall give in popular 
language the astronomical theory of local time, as applied by Indian astro^mers. 

(1) Correcttm for terrestrial longitude , — If the sun moved uniformly 
along the celestial equator, all places on earth would have sunrise at exactly 
6 a.m., local time. On this supposition local time for any moment of the day 
could be deducted from Lanka time by adding or subtracting four times as manv 
minutes ot time as there are degrees of longitude between Lanka (or Uiiain) and 
the given place. The longitude of Ujjain being 76° East of Greenwich, any place 
whose longitude is more than 76° from Greenwich has a positive correction, 
and any place whose longitude is less than 76° has a negative correction for 
terrestrial longitude. For example: the longitude of Madras being 80^° east of 
Greenwich, i.e., 4^° more than Ujjain, local time at Madras is obtained from 
Lanka time by adding 4|°x4' = 18 minutes of time. 

N.B.—A meridian of terrestrial longitude makes a revolution of 360° in 24 hours that is it 
revolves 1° in (24 60 360 = ) 4 minutes. This interval of 4 minutes may be called’ the ri'me- 

differenee corresponding to a degree of terrestrial longitude. 

The time-difference or correction for terrestrial longitude for nearly 200 
important places in India (their importance being gauged by their population 
according to the Census Report of 1911) is given at the end of Table III. The 
correction is given in seconds of time which can be converted into palas or vinddis 
by simply dividing the correction by 24. 

(2) Correction for equatitm of lime, — The sun does not move uniformly 
throughout the year. Hence, for each day of the solar year, we have to apply a 
correction which depends on the day’s equation of the centre. The correction for 
each day of the solar year on account of the equation of time may be expressed in 
seconds of time. 

(3) Oorrecfian for the suns tropical longitude. — The sun does not move 
along the equator, as in our first supposition, but along the ecliptic ; and therefore 
it is only at the points where the ecliptic cuts the equator, i.e., at the moments of 
vernal and autumnal equinox that the first supposition holds good. At other 
times of the year, a correction has to be applied, depending on the sun’s tropical 
longitude, i.e., on his distance from either equinox measured along the ecliptic. 


• Lanka is an imaginary island supposed to be sitnated on the equator on the meridian of Ujjain, the 
Indian Greenwich — vide paragraph 20, page 5 .<iupra. 
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115. Now, how are wo to detormine the sun’s tropical longitude . The 
longitude that is given by the day of the Indian solar year is a sidereal longitude, 
i.o.-, the longitude of the sun measured from a lixed point of the «chptic, which 
fixed point was tho true vernal equinox about A.D. 500 or Kaliyuga 3600. bvery 
year since then, the vernal equinox has been moving further and further away 
from that fixed point, and the sun’s tropical longitude for any year subsequent to 
Kaliyuga 3600 must be found by adding to his sidereal longitude 3 degrees tor 
every subsefiuent period of 200 years.* In this portion of the trOTtiHe degrees are 
always converted into days, and for the purppso of Sfirya .siddhSnta tit bis, the 
tropical longitude for any day in any year is determined (fV 

wlar near 1 datf for every 64 years expired since Ka/ti/nya .W40 [A. V. utner 

siddhantas ^ve the precession as 1 day for every 60 years, which is more correct 

than 1 day for every 64 years. 

By reckoning 3740 Kaliyuga and not .3600 Kaliyuga as the date of 
coincidence of the sidereal and tropical longitude, we eliminate the fiodhya 
of 2-1707 days (Surya siddhanta) ; otherwise we would have to deduct the sodhja 
from tho day of the solar year in order to arrive at the sidereal longitude an 

then add to the sidereal longitude so anived at as many U 

periods of '64 years since 3600 Kaliyuga. (2-1707 XG4 139 9,.48, which 

nearly 140.) 

116. We mentioned the todhya in a general way in paragraph 66 si//,ro, and 

shall revert to it more fully in paragraphs 189 et seq. ^ Meanwhile we may in or- 
pret the todhya in the following manner. The suns ^ the centr , 

Lcording to Table IV-A on 0 day of the solar year, is + 2 1378 degrees which, 
bv Table IV-C is the sun’s motion for 2-17 days. In other words, when the mean 
sun is at 0 day of the solar year, the actual sun has already iloue _- i ays 
iourney of liis'^annual course. Therefore, whenever we \nsh to oxpi cv'-s in daj.s 
tlie sidereal longitude of the sun, i.e., his distance from fh® '•« 

on 0 day of the mean solar year, we deduct the Sodhya of 2 1707 days fiem i 

clay of the solar year we are at. 

117. For tho year A.D. 1279 the tropical lougitude is found liy adding to the 

, , , 1279 — 639 640 . „»activ jo days, and this addition 

day of the solar year g— . i-®-. exacuy je hu 

holds good strictly for 64 years, i.e., for 32 years before and 32 7®*^ 

1279 or from A.D. 1247 to A.D. 1311. For 30 important places m >n®l«d- 

ine- one for every degree of North Latitude between 8^ aiul .3o . the total of all 

of ^he^solar year. In this table the correction for tropical longitude which 
aonlies to the year A.D. 1279 may be assumed to apply to the whole of the pngia- 

eSr in tSs a? 3 umption, but of course direct calculation may be made if the reader 

nmLalence of English and Indian solar dates for all solar years which commenced 

ou the 25th March ; for other years wo must make a deduction o'" 

as the Indian solar year in question commenced after or befoie ..5th i lore . 

118 With these elementary notions on time, we are ready to work out quite 

tork on? by way of illustrations, the somewhat formi^ble array of problems 
XiTro pf®sented in Professor Jacobi’s learned article in \olame II of 

the ; 4 Bhadrapada (Bengal solar month) ; place RATXAOtR. 

^^Cofrertton (1) for terrestrial longitude ; - 34 vinadis. (We do not 
use this correction.) 

' t t i Awaa Thft Addition to bo mod® to IndlAo ridorool loe^todoi 


on 

u 


y Ohrooologr •' «Of 
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4 Bhadrapada, i.e.. the 129th 
day of so ar year, in 17° lat. + 425 seconds. 

Correction (3), tropical longitude for Kaliyuga 4128, 4 Bhadrapada: 
the number of days to be added to 129 4 128-3740 _ ^ ^ ^ 

lotal of the corrections (2) and (3) is + 425 4- 746 = + 1171 
seconds = or 49 vinMis. 

“+49 Sis ""i^ean^Xat ■*“?*■’“= ’> *'’“ «“>« «■« result 

befo« 6 ».«. [Besult arrived at by Professor Jacobi, 50 viuadis whichTai'soTmT„«eforj”mlo 

( 11 ) 4MargaSir8ha ^Bengal^^^^^ Skinagar, latitude 

Correction (2) : + 437 seconds (220(h day',. correction.) 

Correction (3): For 220+‘«»=FJ«_ 220 + || = 220+ 9_229 

tile correction is = 224« secv rls 

lo^al^f corrections (2) and (3,: + 437 -2243 sec. = _ 1811 seconds 

. vinaclis. [Professor Jacobi arrives at the result 74 


(iii) 


vinadis.] 

SSoD n ' solar month); Aligarh, latitude 28° 

^ ^ nadis. (We do not use this correction.) 

Correction ( >),— 201 seconds (37th day). [ or 

Correction (3), + 2576 seconds (43rd da'yj. "j dig (94 vbadis accordhig 

(iv) Kahyuga 3585 ; Ashadha ^ukla 12 (lunar month), ^ran °2'4°^° Lat 

See paragraph 207, page 86 below. J. , 4 JN. Lat. 

oV. li abould note carefully when the total of all the three ooiTectinna 

is positive, sourise precede, 6 a.m. , it tte ilal3e„to is oeAriv. 

J,Sem“° ^ illostralo this as^ec “f the 

the eS^g Telt or.eSLnf^™'*^ ToowTI.'T 

time. i.e., the time relatively to LaokS sonriso, wo slioold^m.m up 

Slim IS negative it should be subtracted from Lauka time. ^ 

Section jciii. — Lagna, 

120 . Closely analogous to the calculation of sunrise is tl.ar r,f fi... 7 
tho porlioo of the oclipgo which appears at the homA at a 

^tnene of the day. At other times we might require to know the moment 

Sdtf'AXm ts- *’' “““P'o »t “w Vrrt 

WhEt is tli6 lEgDE Et th$ moment of e personas birtii ** ? 

Th© portion of th© ecliptic which is laana or ‘‘cafe” afe *110 tirt-r ^ 
moment is ordinarily referred to as “ the Zaj/na.” ^ horizon at any gj^en 

An example of the second problem is — 

fi. A' moment of a day, suitable for marriage, will a particular <ji»n r 

the zodiac be Ligna, so that the hour as well as the day most suitahtp fp ^ 
may be determined ” ? ^ suitable for marriage 


11 
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The best exposition of the lagna is that given by Professor Jacobi at 
pages 189, 190 of the Indian Antiquary for 1900, Volume XXIX. A slight adap- 
tation of Professor Jacobi’s rules will be necessary to suit our sunrise Table HI. 

121. The Rules are — 

(1) Calculate the time-difference for the interval of space between the sum 

and the portion of the ecliptic which is lagna. 

(2) Apply the necessary corrections for tropical longitude. 

122, Problem I . — At how many ghatikas and palas after sunrise was the 
165tli degree of the ecliptic (i.e., the 15th degree of the sign Kanyd ^ — vide Eye- 
Table z) lagna on the 6th Jyeshtha (Bengal solar month) in Ksliyiiga 4000, Latitude 
20° North? By Eye-table a the end of 6th solar Jyeshtha was 30’93 + 6 = 36*93 
days or nearly 37 days from the first moment of the solar year A.D. 899 — 900. 

Now, the sidereal longitude at sunrise on any day of the solar year is found 
from Tables IV-C and IV-D thus — 


San's actual Long, for 37 days of the solar year (Table 

IV-C) ... 34-32*^ + .1-49 

Deduct Sun's Long, for *60 day (Table IV-D) ... 


3 . 5 * 82 '^ 

■ 59 ** 


35‘2 




— We deduct *60 on account of the oomuiencement of the solar year according to Table II 
■^urya Hddhofnta. 

* 

For the present purpose we take the nearest whole degree, i.e., 35 degrees. 
The interval in space between 35° and 165°=130°. 

Now 360 degrees of the ecliptic rise above the horizon in \ day or 60 ghatikas. 

1 QA 4 130x60 2 v» 4.^ I 

.*.130 degrees ... ... - = 21 ghatikas 

360 3 ® 


= 21 ghatikas 40 palas. 

In other words, the 165th degree of the ecliptic was lagna about 21 ghatikas 
40 palas after sunrise on the day in question. 


123. Next, we proceed to apply the corrections for tropical longitude. 

The difference between the tropical and sidereal longitude of the sun for the 

4000—3740 

year Kaliyuga4000 = =4 days. Now 36*93 days + 4 days = 40 93 


days. 

The correction for the tropical longitude of the sun is that pertaining to the 
4 1st day in. Table III, under latitude 20^^, i.e., 4- 1865 seconds. 

For the correction for tropical longitude of the lagna, i.e., sidereal 165° of 
the ecliptic in Kaliyuga 4000 we have to determine the day when the mean sun 
accomplishes 165° of the ecliptic, which is determined as follows from Tables 
IV-C and IV-D : — 


Table TV-C) 169 days = 164*43° 
Table IV-L) ‘5° day = *57° 


169 '58 days = 165® 

We add 4 days to 169*58 days for tropical longitude in the year Kaliyuga 
4000. Total 173*68 or 174 days. 

The correction for tropical longitude corresponding (in Kaliyuga 4000) to 
.sidereal 165°, or tropical 174 days, is + 151 seconds. 

We add this correction w/th the sign reversed to the fir.st : — 

4-1866—151 = 1714 seconds = 72 palas. 

Adding this correction to the approximation first arrived at, we have 

21 ghatikas 40 palas. 

-p 1 ghatika 12 palas 


22 ghatikas 5*2 palas. 
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degree of the ecliptic wm &Ton°the df/ln 

N.B. Firsiltf^ we had to oonyert 165° of i- *• 

wh.oh expresses the rarioas portions of the ecliptio afSs of ‘t^T ^ 

Secondly^ we reversed the Bion of tho 4 * • y®ar- 

hetwee^ the Jor«S' on acn ^ u '*?"« what we 

and of the lagna respectively. ® ®" “coonnt of the tropical longitude of the son 

day at 20 ghatikas aften*unri 8 e?”* portion of the ecUptic was lagna on the same 
sidereal longitude. ^““rise on the solar 6 th Jyeshtha corresponds to 3 ) 

— - - i^-al in space of 20 x 

was (ro«</AZyfl20°+35°=lT5°^r the^^^^^ gl'atikas after sunrise 

table for the longitude corresponding to the^differlnt^rS 
This IS enough for all ordinary calculations of lagna. 

tropical bn7Je o‘i^^^aET^h^d^; rqnelon w *0^ 

seconds. question was, as we have seen, +1865 

(lable IV-C) 159 days = 154'57° 

(Table IV-D) -44 day = - 43 ° 


r X • 1 . 159'4i4 days = 156*00° 

Add for tropical longitude 4 days 


163’44 days. 

and .he' &“i3XTaul”!n);1sl“^:r 
We add this with sign reversed to the first correction : 

+1865— 333 = +1532 = 64 palas. 

lagna at 20 ghatikas’ yM.-f64 paJas.° degree of the ecliptic was 

ghatikas after’sunrise^'"’ degree of the ecliptie which was lagna at exactly 20 

• ^Qn0X6d scDdill t&blc aidHptsd froni Prof iJ'ionhi’a t ui ^ 

m VoL I Ep. Ind., enables us to accomplish this stag; of the problem 

We lea^ from this table that in the 20th degree of latiinds tl «ai • 

dogro© abovo tho borizon, ^ ssconds to ris6 one 

••• 64 palas or 1632 seconds are taken to rise = 6*9611° 

or (by Table VI) 5 degrees 67 minutes 40 seconds, 
or nearly 5 degrees 68 minutes. 

IrnrviJ*^ words, We should deduct 5 degrees 58 minutes from 155° in a 

know which portion of the ecliptic wa.s IngL at exactly- 20 ih^kas tff? 
on the day m question. ^ ^ c^aciicas after sunrise 

The portion in question was 155° minus 5 degrees 58 minutes ~ IA .0 1 
minutes, which is exactly the result arrived at by Professor jLobi. 




44 


OHAP. in.— PEIN01PLB8 ; SEC. XIII ; LAONA ; PABA. 126 


Tiwa (m M o o n d t) taken hjf a degree of the edipHc to rise above the horieon, 

DiORBEs; or TRRRRSTKUl. LA 11 TDDB FROM 8^ TO 35^. 


Rigna 










14* 

IS* 




19* 

80* 

81* 

of tAe 

of 



8^ 

9" 

10’ 

ir 

18* 

18* 

16* 

17* 

18* 

Bodifte. 










109 

197 

103 


192 



186 

1 

0^— 30® 

XII 

S30*— 860® 

210 

208 

206 

204 

202 

201 

194 

190 

188 

n 

30—00 

XI 

300 —830 

229 

227 

226 

224 

228 

221 

320 

218 

217 

215 

214 

212 

211 

206 

ni 

60—90 

X 

270 —300 

253 

253 

252 

263 

251 

251 

250 

250 

249 

248 

248 

247 

246 

249 

IV 

30—120 

IX 

240 —270 

263 

263 

264 

204 

265 

266 

266 

267 

267 

268 

269 

269 

270 

270 

V 

130 —150 

Vlll 

210 —240 

250 

251 

258 

254 

256 

257 

259 

^60 

262 

263 

265 

266 

268 

269 

VI 

150—180 

VII 

ISO —210 

238 

23S 

230 

241 

243 

244 

246 

248 

260 

252 

254 

255 

257 

268 

Stfw 

I>egrc€B 








27* 

28* 

29* 



38* 




of ibe 

of 



88' 

83'^ 


85^ 

26* 

30* 

31* 

33* 

34* 

35* 

Bodioc 

ecliptic. 










170 

168 



161 


167 

I 

0®— 30^ 

xn 

330«— 360' 

184 

182 

180 

178 

176 

174 

172 

165 

103 

159 

U 

30 — 00 

n 

300 —330 

206 

206 

205 

203 

20L 

199 

197 

196 

194 

192 

190 

188 

186 

184 

111 

60 — 30 

X 

2T0 —300 

245 

244 

244 

243 

242 

242 

241 

240 

239 

238 

238 

237 

287 

286 

IV 

90 —120 

IX 

240 —270 

271 

273 

2TS 

274 

274 

27S 

275 

276 

277 

277 

278 

278 

279 

280 

V 

120 —150 

Vlll 

210 -2t0 

270 

070 

^ m ^ 

274 

276 

278 

279 

281 

283 

265 

287 

289 

291 

293 

295 

VI 

150 —180 

YU 

ISO —210 

261 

263 

265 

267 

269 

271 

273 

275 

278 

930 

282 

284 

286 

288 


126. The operation of determining the lagTia of a particular moment (e.g,, 
the moment of a birth), or the moment when a particular degree of the zodiac 
will be lagna (say, to make an auspicious marriage) has to be performed 
occasionally not only by the astrologer, but also by the enquirer who wishes to 
Terifv a statement in a time-record as to lagna. The rules on this subject given 
above are adapted from Prof. Jacobi’s original article in the Indian Antiquary. 
For rapid working the following formulae may be found useful. Let — 

A = Sun’s longitude at 6 a.m (Lanka). 

g _ interval in decimals of a day between local sunrise and actual local time 
of birth or other moment. This intervjil may, for practical purposes, be taken 
also as the change of sun’s longitude corresponding to that interval ; see N.B. to 

process (7) in first example below. 

_ ^^econds per degree of rise (according to table supra), 
rp S. = correction" in seconds (Table III) for tropical longitude of sun at 

actual local sunrise. 

T L.L. = correction in seconds (Table III) for tropical longitude of approxi* 

mate degree of lagna. ^ 

The approximate degree, which is lagna,= (A ~B) + (Bx360 ) or 

iA-r359 B) dec^rces, 

Th^ formula A +359 B» process (11) below, is convenient for readily ascer- 
lainuKMhp approximate lagna ; and when the figure so obtained is well within a 
rasl. It will be unnecessary to proceed further. For exact calculation, and when 
1 . 12^1 1 is on the borders of a rasi, we have, 

o’-Q n® T.L-H. — T.L.L. 

Actual lasrna=A-r'>'^^ t> 


a 


In order to render anile easy Mie performance of this operation, we shall 
„hi», IrdXn aid b? means It an Lampla. the lb p.:<>ce.s.a3 of wlucb the 
operalion consists. ^Ve propose to find the lagna of a child boin at Madras at 12 
noon (Standard or Indian Railway lime) on Ist April 


Proc^xs. 

{]) Interval from actual local 
aBnmf*Dt of birth. 



sunrise to 


(1) The time (12 noon, standard time) 
should be reduced by 9 minut»*3 for all dates 
.subsequent to 1st July 1900, the date of 
introduction of Indian standard, or Railvjay 
titiie wliich is in advanfO of Madras mean 
aetronomi^l time by 9 minutes. The mean 
astronomical time of birth was 11 hours 51 
minntes alter midnight; or 5 hours 51 
minutes or -2437 of a day after mean Madras 
sunrise. 3'o this shtxild be added, by Table 
III (for lat. 13“) minus 4^2 seconds for equa- 
tion of time plus 351 seconds for tropical 
longitude = — 71 seconds = —*0007 of a day. 
{N.B . — In order to find the tropical longitude* 
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(2) Literal from Lanka sunrise to 
moment of birth, ^ 


(3) Change of sun’s longitude corre- 

V sunrise 

to moment of birth ” ; use Table IV-D. 

(4) Change of sun’s longitude corre- 
sponding to (2) “interval from Lanka sunrise 
to moment of birth ’’ ; nse Table [ V- |J 


(5) Days and fraction of a dav tLanl.-a 
fame) elapsed in solar year up to mLeut of 


(6) Longitude of sun at moment of birth 

other time, though it is deaucedT^meTu", 


snnSe.*^®”^^”*^** local 

froJ°f«?*!*““ 7® ^‘“'P’y sohtract (3) 

results K ’ equally correct 

results by subtracting (1) from (6). 

in6^7M3).Tud 'i^ B^ue^lfa <*) 

than uuity Jul’y be used oquel'i; 'XeMe ehZ 

the”fm?8 mot7"“'’°“,l"® 

oiuce cne sun s motion per day is nearly 1®. ^ 

as “““y minutes of an arc 

gfjoo fp ^'■e years since A.I). 532 and deduct 

EsirT"^- ■ for 

iMi solar precession— see Paper (ii) in 
tlJT^ Ti P®‘'“g*-oph 229. page 94 

Sul 23.ft4 ' ‘i*® ^Ifforence betiveen 

o® does not affect process 


« 

. . Application. 

trmo*f^ n ‘It for the present 

the solar y^r and find under the giyen Ut" 

lonJiHd^*'* ® correction for tropical 

if di f ‘‘PP~P"«fo to the resulting nuLer 
siinr- p luterval from actual Madras 

5 hou« "si therefore 

of a d^ minutes less 71 seconds = -2430 

'I’his is obtained by subtracting from 5 
timJ®/ff ^‘^® iotefval), the 

Madrat?J"“ls" ^ ^■'1“'’“ longitude of 

hon„^ “'““tes; (2) will then be 5 

hoars d.j minutes = -2312 of a dav. 

opBA change of sun’s longitude corre- 
p nding to -^430 of a day is (by I’able IV I) 

Ct“ ■'• ■»- -ssls il'” 

Ihe change of sun’s longitude corre 

•22^7 'f 

— ProcessoB Oil pnd /p1' 

dispensed with. Sce^B. to (7) 1ielo“"^ Reuerully be 
fnd"frao^r'‘"'’l"d “"'I *l®^^“®t the dly 

& t commencid. according ^ 
Fntr /i' '■®;’ "^P”! 12-2430. The given 
table a 'the ’®’ I’J' f^^o* 

?3TiQn ‘ "^P"'- l^ow, S66-23I2 minvs 
IS 2430 days = 352-9882 days. 

for dove" the mean longitude of sun 
' - days of the solar year is 344-7927° 
Equation ol centre for 352 days 

I -.1 of the solar year = + 2’ 17170 
Longitude of sun corresponding 

Til of day = 

Longitude of sun corresponding to -0082 

of day = *0081° 

Longitade of sun correspond in t** 

to 352*9882 days = 347*9884° 


347 9 minu^ *2° = 347*70. 


1,915—532 = 1,383 minutes 

o miDDtes = 23*05°: 

347*7° + 23*05 = 370*75^' 

— 360° 


23 degrees 


10*75° 


12 
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Process, 

(9) Convert (8) into days by Table 
IV *E, Deduct 365'26 days i/* necessary. 


Application, 

10 degrees = 10*15 days. 
*75 degree == *75 day 


(10) Correction for tropical longit.nde of 
Bun (Table III) appropriate to latitude of 
given place (Jiladras, lat. 13®) and days 
arrived at in (9). 

(11) Approximate lagna : — 

Add the figure in (6) to 359 times the 
figure in (3) and deduct 360° if necessary. 


(12) Add to (11) same quantity as in (8) 
and convert result into days by Table IV- E. 
Deduct 365*26 days if necessary. 


10*8^ = 10*91 days. 


-h 428 seconds of time. 

347*9® + 359 x *2395® == 433*9® 

— 36<P 


73‘9® 

73*9® + 23*05® = 96*95® = 98*37 days (by 
Table IV-E, for 

90 degrees *= 91*32 days. 

6 degrees — 6*00 daysi 
*95® or 57 min. *96 day. 


(13) Correction for tropical longitude of 
approximate lagna (Table III) appropriate to 
latitude of given place ( Madras, lat. 13®) and 
days arrived at in (12). 

(14-) From (10) deduct (13) algebraically. 

(15) Divide (14) by figure under latitude 
of given place in tbe table on page 44 and 
against sign of zodiac corresponding to 
degrees in (12). 


(16) Actual lagna is (11) minus (16) 
subtracted algebraically. 


97*0® = 98*37 days. 


+ 1,217 seconds. 

+ 428 — 1,21 7= — 789 seconds. 
Sign of zodiac oorresponding to 97*0® of 
tropical longitude is IV^ 


The figure against sign IV and under lat. 
13® in the table on page 44 supra is 266 
seconds. 



(approximately). 


73*9® — ( — 3®) = 76*9® or 17® in 

Mithuna rasi- 


The above example is suited to a case in which the moment of birth is 
recorded in Indian Standard Time. But supposing the birth we are considering 
took place at 12 noon, Standard Time, on 1st April 1915 at Vizagapatamy where 
the sams time is kept as at Madras, then in order to complete process (1) above, 
i.e., to ascertain the interval between actual local sunrise and time of oirth, we 
should increase or decrease the interval by the differende in time between the 
TJjjain longitude of Madras and that of Vizagapatam as given in Table III. The 
interval will then be diminished by 1,804 — J,072 = 732 seconds = 12 minutes, 
12 seconds = (by Table VI) *0084 of a day. 

If, on the other hand, strict Indian usage has been followed (which is nowhere 
done at present, except by extr-a careful astrologers), and the moment of birth 
has been recorded as so many ghatikas and palas after actual local sunnse^ this is 
the very thing we want for process (1), and we need not trouble to calculate it. 


127. We shall now indicate the processes for the converse problem of 
ascertaining the rising moment of a lagna, considered suitable for an act depend- 
ing* on the human will, say, the performance of a marriage, the undertaking of a 


journey, the taking charge of a house or j 
only ten in number. Suppose we want 
marriage, etc., performed at Vellore (lat. 
May 1915, in the middle of Simha lagna 
ceed as follows : — 

(1) Find longitude of sun at Lanka mean 
sunrise on the given day. 

Proceed as in the first example. 

(2) Find out by how much local sunrise 
precedes or follows Ujjain sunrise. (Table 
III, lat. 13°, 33rd day for equation of time ; 
33 + 20 or 53rd day for tropical longitude.) 


m appointment, etc. The processes are 
to fix a suitable hour so as to have a 
13^ time diff, + 808 seconds) on 15th 
(135® sidereal longitude), then we pro- 

26*'* + *2 X 9*8° + i*6° + *4° = 26*6° + 
1*96° + 1*6° + *4° = 30 56°. 

May 15th is the 33rd day of the Indian 
solar year at the present epoch. According 
to Table III the total correction for any 
moment at Vellore is — 348 + 1,592 + 805 
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Application, 

seoS J +%240*of°'^%'^ 34 minutes 12 
sunrise precede, 

•0240 of a by 

t.tronoircal tim;"/;;TArzS«T®^ ^“Oian Wge') licaTi correotio^.’-’T/e 1“^! 

toriei.) In the present casfwe want* t*e’k!!' ““ *"“•> c>ook at premnt keeping mean 

»t Vellore on ISth Maj 1815 prodded *« ''“o» by tow^n!* ^^^ astronomioal obserra- 

i^rw^tornhr;s.i^^^^^^ 

a'bTer^^* " -o- - ProoeeT(T&nf“Js 2.= : 

(3J Deduct (2) from (1) algetraically 

^iPfnnl longitude of the sun at 

uctual local sunrise at Vellore on 15th May 

incrw8?nf “the lift lasma, 

1 creasing the latter, %f necessary ^ bj 360®, 

(4)% SdT approximate lagna. Divide 

loiSt Jdf ^or tropical 
longitude .« ,n process (8) iu the first 

example, and convert into days by Table IV-E. 


SC-ofi" — ( -t- .024°) = 30-52“. 


135“ minus 30-52“ s= 104*48 


= -2902 of a day. 


104-48 
360 

= 17 ghatikas 25 palas, or 6 hoars 
“'? 0 .wo“i^".*ooal sunrise at Vellore. 

^ — 58-62 degrees. 

50 degrees = 50-73 days. 

^ » =3-0 days. 

5 ■■ = -61 day. 


58 


>i — 


(7) Increase (4) by 23-1“ for tronical 


53-6 degrees = 64 34 days. 

104-48“ + 23-1“ = 127-6°. 
100 degrees = 101-5 days. 

20 „ = 20-3 

7 „ = 7-1 

■0 » = -6 day. 


tP 

» 


IV Find from Table III for given latitude 

l<I.!l!r^ the correction for tropical 
Jongitade appropriate to (6). ^ 

4v2L^“1if”“v latitude 

longitude of lagna. i.e. (7). ^ 

(10) The actual moment of risiog of the 

SSf n“F“a is {(9) minus (7)} added 
algebraically to (5), 


127-6 degrees = 129-5 days. 

+ 1,610 seconds, 

+ 518 seconds. 


(9) _ /7) 

6 hrs.58mia. + 518 sec. - 1,610 sec. 

= 6 hrs. 58 mm. less 1,092 sec. 

= 6 hrs. 58 min. less 13 min. 12 sec 
= 6 hrs. 39 min. 43 sec. 

= -2776 of a day (I'able VI;. 

By Table VI, this fraction = 16 ghatikas 
39 palas after local sunrise at Vellore This 
was the moment suitable, ctsieris paribus, for a 

*? be celebrated under Simha lagna 
(135 ) at Vellore on I6th May 1915. 


with 


Section xiv. — Sunset. 

128. The considerations to which we have introduced the reader in deelinn. 

sunrise and lagna will enable him to deal also with sunset, which is nnl” 
the supplement (in the language of geometry) of sunrise. ’ “ 

I no® 13 at a point of the ecliptic whose tropical lon<ntndA i<. 

* we have to consider at sonrise how long, relatively to the mean aim nn 

e equator, the mean sun on the ecliptic takes to rise 100°, and at sunset na 

ave to consider how long, relatively to the mean sun on the equator the men 
snn on the ecliptic takes to fall 80°. equator, the mean 

* 1 . -^®cordingly, to determine the moment of sunset by local time weahnnid 
take the snm of (1) the correction for equation of time, which nC^ror 

m 
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132 


neariy tbe same as for sunrise, and (2) the correction for tropical longiiuae, 
which wUl be the supplement of the tropical longitude for sunrise. The soppw* 
ment of an angle is the difference between it and 180°- In our sunrise tables, 
degrees are expressed as days and by Tables IV-C and IV-D 180 —184-80 days or 

in round figures 185 days. 

130. What we have to do, therefore, to determine the second coirection foi 
sunset is to find the difference between the day of the solar year under consider- 
aaon and 186 days, and take the correction for tropical longitude for the day so 
arrived at. If the solar day we are considering exceeds 185 days, the sign of the 
tropical longitude for the difference wUl remain unchanged : otnerwiM the sign 
sho^d be reversed. This correction should then be added to the equation of time 
in order to determine the intervad between sunset and 6 p.m. local time, while the 
total so arrived at should be added again to correction (1) adverted to m paragraph 
113, Le.. tbe correction for terrestrial longitude, in order to arrive at the interval 

between 6 p.m. Lanka time and local sunset. 

131 In the absence of any other standard authorities on the subject, we may 
compare' our calculations of Junset for A.D. 1910-11 wi^h those given in the 
Eumbakonam Mutt Panchangam, edited by Mr. Viswanatha Srauti, b.a. 

I 

Latitude 11® {Tanjore}. 


i>ate by Eorop6»u OuleniUr 
u weU M by TamU 
soUr 


\.D. IPIO. 


il' 


Duyu of 
Bolar 
yeu 

According ‘ 
to Table 
III 

Equation of 
time iu 
secouds by 

Tub. in 

under lAt. 

1 1 for the 
day for solar 
year entered 
in col. ( 2 >. 

1 

Supplement to 
trop. longitude iu 
days (i.e., 
difference 
between 

toL ( 2 ) iocrea^od 
by 20 and 1 R 5 
dsys). 

Cor''ertion for 
trop. longitude 
acc. to Tab. 
lU for the 
supplemental 

1 doy arrived at 
: in column ( 4 ) 
(fffpn to be re~ 
ver$td if neccj*- 
fory). 

(1) 

13 ) 

(0 

i ( 5 ) 


Sum of correc- 
tions arrived at 
in columnB 
(3) and (6). 


Moment 
of sunset 
accnnlitig 
to col. (S). 


(6) 


(7) 


Sunset 
accord- 
ing to 
Mr. Srau* 
ti's pan- 
chaoKam 
for 1910. 


(3) 


Cbittimi 1 (Ap. 13) ... 

VaigiAi 2 (Mbj 15) ... 

Aoi 3 (J®. 10) 

Adi 3 (Jl. IB) 

4 (An. 19) 

Par*|^i 5 (S 20) .. 

Aipp®ii 6 (O. 22) - 

Kanti^ai B (N^. 23) .. 
Margmli 3 (D 17) 

Tai 21 (F. 3 ) A.D 1911 
Pan^uni 2 (Hr. 16) A.D. 1911 


# * V 


1 




1 

! 

P.M. 

P.M. 

1 

1 ^ 

-435' 

1 

164th day 

- 22" 

- 457'=- rj 

6-7 

6-7 

i 

32 ‘ 

-352* 

133rd day ! 

- 312* 

- 664*= -ir 

6-11 

6-U 


-147' 

100th day 

_ 986* 

-1133*=— 19' 

6-19 1 

6-19 


-1-163* 

68th day 

-1469* 

-1306*= -22' 

1 

1 

6-22 

6-23 

( 

129 : 

-1-411' 

* 1 

36th day 

-1168* 

_ 757'= -18' 

■ 

6-13 

6-14 

161 1 

-f-515' 

4th day 

- 144* 

4. 871"=+ 6' 

5-54 

5-66 

\ 

192 * 

-1-494* 

» 

k 

27ih day 
(212-185=27) 

969* 

^1463*=+ 24' 

6-36 

5-36 

224 

* 

[ -f353* 

69th day 

-t-1623* 

+1876*=+31' 

6-29 

5-30 

249 

1 

-1-140' 

84th day 

! -^-1278* 

+1418''=+23' 

! 5-37 

5-37 

296 

' -268" 

t 

183rd day 

-f 312* 

+ 44'=+ 1' 

'1 5-59 

1 

0—1 

337 

1 -421' 

172iid day 

+ 12* 

1 

_ 400*=- 7 

' 6-7 

6-8 


132. w,' 

taking whole (lays instead of days and the^day of the solnt year with 

in other words, it is not necessary Taojia ” (2) that a 'positive correction 

Uac.it.ds ns w, did fo- J-ta™ \ fl d 

io column 6 re-appears in column i ■ addition to 6 p.m. 

correction in column 6 re-appears in column 7 as an aa ^ 

Supposing a birth took place 2 ^ 8_7 p m. In this case sunset 

moment of birth would be 6 p.m. + - ^ ^ hours after sunset on 23rd 

November 1910, then h« - 3^ = 7-29 p.m. In this case 

the birth took place would be 6 p.m. -h d! hrs. 6i v 

sunset was at 5-29 p.m. 
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Section x\\~-£Jclipsex. 

eclipses. A solar eclipse Sn occur^n?! T O for lunar 

occur only at full moon and as full mnn ^ moon and a lunar eclipse can 

every lunar ecliose is therfl qlmw ^ot specially indicated in Table II, 

rcl-Jrs* t “S x 

anomaly at that moment and add to, or subtract frS ® ® 

moon the sum of the sun’s ami mnnn’o I "om, the mean moment of full 

section 96 and Eye-table.) In the bodv of'tw'F I worked out in 

soh, or hoar, is Ued 

from a >fell-kim«m'’F?STori!r«r3t'pnblishS'"K^^ following pa^ges 
rogard^^s a sfondarf aathoritr on chronology, -L’aH * -!* ' 

part of tte diamLfotatr^n'fbod,'" f ‘‘‘“1“ ,4 twelfth 

one where the third part of the diameter of * 1 ** ^ 'P®® of four digits is 

whole of the diameter is in shTdew! “aid to Z ^ 

twelve, and the eolipsj is said te be ^e Slr^rdSL'^'^'’^ 

tnde’tt iSestSeV^L*:^^^^^^^^ ‘0 "agai- 

a total eclipse of the moon will last at least 3i hours and at most”4*h°''**’ *j“* 
as little as 2 i honfs , it seldo^r.^s teyond fhese £ ? 1 ““f ’’ " 

mg to two digits is 1 1 hour, ; to one digit, onrho“ to Ilf a S,'” T^r'”*' 
The dnration of total obscurity m a total eclipse is from 1* to 2 hours. ^ anhour. 

136. “The moon lias no li<rlit of her em-Ti K.,r „r.fl „~4 xr . 
from the sun. Consequently, when in an eclinae the received by her 

moon and the sun, and cuts off the ravs of tliP i!, between the 

shed no more light on Paris than on Pekin or on * f * moon, the latter can 

the time of a lunar eclipse falls b^feen LaTsani al f '^^^^^her 

eclipse will not be visible. otherwise the 

much smaller than the earth*^’s*he^is°in'foct^^ata'^™^”°^^^°*^^ ' “ '"^ry 

sun. From these well-known facts it fdlows thS m TtnT "ith the 

all parts of the earth, at. tlie same instant. She casfs her 2ado°^ 

on different parts of the earth and even tbe =„« • ^ ^^a^^ow in succession 

shadow covers during a single eclipse onlv -> ^ P^^ssage of the moon’s 

snrf^, Thns, jonlojing from Ct ?!.’ ist” . “■'‘k’* 

Spain, then France, then Germany and then in' «i oclipse may first strike 

as far as the farthest east of Asia but the wi eastern countries 

untouched by the moon’s shadow ” ’ 

138. The extent of the earth’s siirfapA affAn+^ifi VhVT i i- 
a matter of calculation : and an exact calculation i« h ^ ^ cchpse, is therefore 
into a popular work of this kind « *>7 “o means easy to introduce 

la 
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PA H AS. 139 — 141 


The book entitled Uartde verifier les dates gives (1) all lunar eclipses and (2) 
njl solar eclipses visible any where in the civilized world known to history, marking, 
bv a series of ingenious conventions, the path of each solar eclipse, the regions 
where it is visible and the latitudes where it is central (a) under the fifth 
meridian, i,e., on the ('oast of AVest Africa, 13° of longitude west of Paris, (6) 
under the meridian where it is noon at the moment of true conjunction, and (c) 
under the 155th meridian, i.e., in 142' longitude ('ast of Greenwich. Other 
\isefu! details, criven under each eclipse, in the same valuable work, need not be 
reproduced here, as nothing short of a translation of the whole chapter on eclipses 
•would give the reader an adetp'ate idea of its contents. 

139. Table II and the body of the Ephemeris exhibit ail lunar eclipses, 
and it is easy for the reader to calculate the ending moment of the full moon tithi, 
which will enable him to know whetlier the eclipse could have been seen in India 
at the place under consideration. Likewise all solar eclipses have been given as in 
the French work, from A.D. 1 to A.D. 300, and after the latter date as a rule, 
eclipses which, according to the snme authority, could not have been visible in 
India are not mentioned. 


140. I'he points where the moon’s orbit crosses the ecliptic are called the 
nodes and in order that an eclipse may occur, the opposition at the time of a lunar 
eclipse, or the conjunction at the time of a solar eclipse, must happen at or near 
a node. The sun’s distance from either node is therefore an important factor in 
determining whether an eclipse is or is not possible at a particular new or fuU 
moon. Sun’s longitude Tables IV-C, IV-T) and IV-K and Rahu tables (IV-K) 
for centuries and odd years will enable the reader to calculate the sun’s distance 
from either node (Rahu is simply the Indian name for the moon’s ascending node) 
at any moment from 1 B.O. to A.D. 2000, and by applying the following canons 
(adapted from Professor Jacobi’s article in A^olume 1 of Kpigraphta Indica) he may 
determine whether a solar or a lunar eclipse is certain, doubtful, or impossible at 
a panicular new or full moon respectively. 

Solar and lunar eclipses as determined by sun’s distance from node at new 
and full moon — 

If swd.s distance f rom node at iietu moon is 


Between 0' and 16*2\ or between 163’S° and 160° 
Between 16*3° and IS O*^, or between lt3‘7° and 161T° 
Between 1 •- 0^ and 161 ‘0° 


< M *1 Certain, 

^ ^ ^ DouhtfuL 

< § J Impossible, 


If snn^s disfanoe from node at fall moon, is 


ft: s 

< iX 


Between 0 and 10*44°, or between 169*56° and 180' ^ ^ 

Between 1 0-45° and ! 3 66°, or between 169*55° and 166*14° p ^ 
Between 13*8/° amd 166*13 < 


^ Uerfain* 

00 JJouhtfnl, 

J Impossible. 

^ ^ w w ^ w — 

These canons are exhaustively dealt with in Chapter Y, Section v, pages 
] 34 to 150 and in Table IV-L of this work. 

Y Pqj. B'^lar and lunar eclipses in the years B.C. 1207 to A.D. 20G0, the standard work 

of reference is O/jpolz.rs Kanoi der FinsUrnisse {Order of eclipses) : and it may be safely asserted 
that there are no tni«»twortby references in any literature in the world to eclipses of an earlier date 
than B C 1207. An attempt to expound the manner in which eclipses are calculated iS, therefore, 
of little practical use in chronoloc ical investigation when the answer to the questions whether an 
ellipse was possible, and in which regions of the earth a solar eclipse was visible, may be easi^ 
obtrined from Oppolzer. But occasionally one has to satisfy the public cariosity as to whether 
was an e-JiP-e on a date earlier than B.C. 1200. To the extent necessary to satisfy such 
enriositv the author has furnished in Chapter V, Section v (pages 131 to 150) and m Table I^-L of 
thrnreLnt work certain cycles of recurrence of eclipses, not hitherto genera ly noticed whereby the 
ooco^noe of an eclipse in a past year, however remote, may be verified by the application of certain 

simple tests. 

SrnTfoK xvi. — Jovian ciicietf, vears and months. 


Soie.—¥or the exact calculation of Jupiter’s mean or actnal place at any moment see Tables 
V-A and V«B and the explanation of them in Chapter V infra. 

141. A Jovian year is tixe period taken by J upiter to pass through a sign of the 
zodiac. 30 degrees and it is somewhat less than an Indian solar year. A Jupiter s 
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reckonini^ If often ^^tih in Indian chronology as a mode of 

the name of one of the vears in Tabk I bnYwhifrtl^l ira*" f ^ 
yearl Ve JnnLr’, t^outhern India, is merely a cycle of 60 IndiaJ solar 

Iod,a and rtick ,a also g,v.. i„ T.bl, I, ia a o,cI, of .-eal Jo.ka " 

complaS t. IK&faToS 
co.p,e4*d' at tCclitZJr 

be .t^Lro'fe?.ro„Tal"„;Vat. “ '» 

0 ^, 1 ^,^;^"?’ of citation is followed it is 

Si^sfof a so thi°^ its beginning o. ,rel.l a. it. end in the 

system ot refkoninl T?'"' ««PPressed in the northern 

northm-n c vcle suppressed years are shown by blanks ( ) in Table I. 

144. t our th mode of citation, [4s }. — There is a fourth mode of cit ition nf Inviaii 
years which we often find in Maluyalam inscriptions, and that is to cLrinstiad of 
one year out ot every sixty, one year out of every twelve. In twelve Jovian vears 

corresponds to one of the twelve years of Jupiter’s'revolutiou. In a isi th'S 

Jupitei had completed nine Jovian years », he would be described as bein<r in the 
ICth sign of the zodiac, i.e.. in Mahara. 

146. wo(fe oj citation (it).— In this the twelve Jovian years receive the 
names of the twelve lunar months, Wi/Aa being the first and 

prefix Maha. Thus, Maha-Karttika, Maha-Margasira, etc. by the 

+Ke This is the heliacal risintr system in which 

after a conjunction with the sun. HMie sjfeem i “^rau SvJ i 
Mr. Dikshit m his introduction to Vohinie 111 of Dr .Fleet’s Gorno^ ^ 

system t and which ia met with in Travancore inscriutionjs a o* \'u ^an-sign 

by Dr. Schram in Indian A.itiquan,, Volume XXV (1306),’ pa^s ?!!!lfiTbv 

Professor Kielhorn at pages 53. 174 ibid. ^ y. P^oe^ . 1 1 , and by 

“Kollam 3‘JO, Jupiter in Kumbha and the „m 

nakshatra, luth lunar day ” ’ ® 

year) '' ^90 -}- 824 = A.D. 1214 (Indian solar 

Eighteen days in Kumbha month means 352 days of the solar year— 

By Table IV .Jupiter’s mean longitude at beginning of A.D. 1200 was 22oTo 

is 6486 

tor 352 days 29-25 • 


}} 

» 




Total 


... 314*21 


cakalating either the mean or the aotaal sign oy ^,^1 o°ocapiedbj JupTtej'ara’ny mo*mln't^ 
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Now 814® is the 14th degree of Kumbha rasi. Therefore Jupiter is rightly 
described as having occupied Kumbha on the date ia question. If we want 
Jupiter’s actual geocentric place on this date we refer to Table V- A where we are 
informed that it was the same as on the corresponding solar day of A.D. 1819 
less *2®; and according to Table V-B this position was 316 \ 


Section xvii. 


m 

The Vartiaviana, Piirnlmauta, Amdnta and Kf/rttilcddi systems 

of citation. 


Ci.aitra. 

•I 

Aflbadha 


A SViO^i 


14S. The ordinary or normal mode of citing an Indian date is by means of 
gaia or ‘ expired ' years, amdnta months (or months beginning with the first tithi 
after new moon or Amat^d^yd), and Ghaitrddi years (or lunar years beginning with 
Cliaiira), The lunar year can begin with Chaitra only when the solar year begins 
with Mesha Sankranti. Therefore a reckoning by Chaitradi lunar years is the 
same as reckoning by Meshadi solar years. 

149. Exceptional inodes of citation, used at certain epochs of history, or still 
u>ed in certain parts of India, are 

Vartfamdna, or current, years, opposed to gata (expired) ; Purnimdnto 
months^ bejsrinning with the tithi after full moon ; and Kdrttikddi lunar years (or 
“southern” years) beginning with the lunar month Kdrttika, 

150 . In the Purnimdnta system, each month beginning with a full moon is 
named after the next anidnia month, but takes in the dark fortnight preceding 
each new moon. It is to this system that we owe the name palcshay lit. a wing, 
the dark and bright fortnights being the wings on either side of a new moon. 

151. In the KartUMdi lunar year system, the year beginning with lunar 
Karttika takes the number of the Meshadi solar' year then running, and has in 
common with it the five months, Lunar Karttika to Lunar Phalguna. 

I* 

Canons^ — 

I. A datk fortnight in nth A manta month is in {ti l)tli PtiTuhndnta 
month, 

II. Any month or tithi in Nth year, expired, is in (N + l)th year carreut, 

III. Any of the months named in the margin in iVth year Chaitradi, expired, 

is ascribed to the 

{(i) (N— , , _ 

(6) A th year, Kdrili I'ddif current, 

\ £ Conversely, any of the above months in nth year Karftikddii expired, is ascribed to 

Oi-hl)th year Chaitradi, expired. 

For clearness’ sake, we will present these three rules under three aspects, one 
of which, when we are in doubt, every problem before us must assume. 

First ospect , — If we have before us a dark fortnight or bahula tithi of the 

nth month iu the iVth year, known to be an expired year, but do not know 

the system is auMnla or pumimanta, we must search for tlie titlu both in the nth 

and the (n — l)th month in our ordinary (Amauta) tables. 

Second aspect —If we have before us a dark fortnight or hahvla. tithi of the 
Ktli month in the Ath year, and do not know whether the month is amanta or 

nor whether the year is expired or current, we must, m using our 

tables, look for the tithi — 

( 1 ) in the nth month, Nth. year, expired ; 

(2) in the in — l)th month. Nth year, expired ; 

(3) in the nth month, (iV— l)th year, expired; and 

(4) in the (« — l)th month, CN — l)th year, expired. 

Third asnect . — If we have before us a dark fortnight or bahula tithi of the 
nth month (from Chaitra to Asvina, inclusive) in the Ath year and do not 
view whether the month is o.manta or piirnimanta, or whether the year is 


l)tU year Kdrttikddi, expired, or to 

« a « •Tf * T' * A 
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expired or current, Chuitradi or Kdvitikddiy we must, in usingr our' tables, look for 
the titbi— 

(1) iii the nth month, ^th year, expired ; 

(2) in the (n — l)th month, ^th year, expired ; 

(3) in the nth month, (N — l)th year, expired; 

(4) in the (n — l)th month., (iV — l)th year, expired; 

(5) in the nth month, (iV^-|-l)th year, expired; and 

(6) in the {n — l)th month, (iV^+l)th year, expired. 

^ N,B . bright fortnight or iukla dates in any month, no searoh need be made in any casa 
in the (n— l)th month ; and whether for bright or dark fortnight dates in the months of Kirttika to 
Phalguna inclusive, no search need be made in any case iu (2f+l)th year, expired. 

Readers who prefer Professor Kielhorn’s mode of stating the same rules will 6nd them in 

Indian Volome XIX, page 22, or at page 402 of Epigraphia Indica^ Volume 1. Any mlea 

must be so.newhat perplexing at tirst sight and should be carefully reasoned out by those interested 
in such investigations. 

162. The lunar year beginning with lunar Chaitra of any solar year n is 
itself {7i-|-l). Thus, Chaitra 1265 may mean : — 

(а) Lunar Chaitra at the end of current solar 1264, i.e., at the end of 
expired solar 1263, 

(б) Lunar Chaitra at the end of expired solar 1264»and before tht beo-inninf? 

of solar 1265 (expired). ^ ° 

(c) Lunar Chaitra at the end of expired solar 1265 and before the besrinninp* 
of solar 1266 (expired). 

This ambiguity is independent of the difference between Ohaitradi and 
KSrttikadi systems, and is peculiar to the lunar month Chaitra. 


Section xviii. — The eras now in use or met with in inscriptions, 

153. In the following summary of Indian eras, adapted from Cunningham 
and other authorities, we give in each case the formula whereby a year of each 
er^ “expired” or “current” as the case may be, mav be obtained from the 
A.D. year, also noting where the era is or was in use, and whether it is amanta 
or purnimanta, Ohaitradi or Karttikadi and so forth. 

(^) (expired year=3l02 mimis B.C. year; A.D, year 4- 3101) 

Used all over India as a ^^l^i* (Xlcshadi) and lunLsolar (Ohaitradi) year. The years 
in this era, with A.D., Saka, and Vikrama equivalents, are indicated in Eve* 

table k from 3102 B.C. to A.J>, 2000 ; and they are regularly given in thn Enhe- 
meris from A.D. 700 to A.D. 1999. P 

.(2_) Sap^rishi (current year = A.D. year + 76). Mostly cAirrent and 
mostly purnmdnta and Chaitrddi. At present in nse in Kashmir and formerly in 
Multon and elsewhere. Quoted generally in cycles of lOO years. Thus A D 
1910 = Saptarshi 1986, current, quoted only as “ 86 Saptarshi, current ” * 

(3) Vdcrama era (expired year = A.D. year + 57). Extensively used at 
present in Guzerat and all over Northern India, except Bengal: Karttikadi 
in Guzerat, hence called Southern Vikrama ; Ohaitradi and Purnimanta in 
JNorth India, hence called Northern Vikrama. Other names, “ Malava era ” • and 
also simply “ Samvat. ” The Vikrama years, expired, from A.D. 600 to A. D.’ 2000 
are regularly shown in l able II, and from A.D. 700 to A.D. 1999 in the Ephemeris 

T (expired year = A.D., year nvinw 78). Extensively used in 

inaia both in the past, and at present. Meshddi (for solar year) and Ohaitradi 
(for lum-solar year) : generally avmnta, but jmmimdnta in Northern India ^aka 
equivalents of Kaliyuga and Vikrama years, expired, from A.D. 500 to A d’ 2000 
MO regolarly given iu Table II, and from A.D. 700 to a:D. 1999 in the Ephemeris! 

Uurrent saka years are often quoted in inscriptions, in which case the formula is 
current saka = A.D. year minus 77. * 


• The eaptari^his are supposed (by au aetronomioal fiotionV to occauv eftcli ■ ... 

word, the/ g,> round the circle of the nekehatrae in 2,700 years. TM» convention i. merely'eqaWalent’trjiii woko" 

No. 10) during the reign of VudhUhtira. he IL fb^tThe eTh (nak.hntra 

thefiahiewereSn Krittika nakahatra; and if we euppoee thL the a9troao.nfcn7flotion of thl llritudw ^^aU 

® *“ «.Pt»riehie also, and that thoi? 0 tonirtade 

B C L ‘he epooh referred to by Varahamihita would boeireo*^25W 

B.C. «o 2400 B.O., and Varahamlbira a year-date for Yadhishtira’s reiyn is actually A.D. 78 2526 vGars— 2448 R r 

See Paper (v) m the appendix “ Astronomical references in the MahaLarata " ^ year8-2448 B.C* 

14 
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(5) Kollavr era (current year = A.D. year 824). Used in Malabar, 

Cochin, and Travancore since A.D. 825. Begins in North Malabar with solar 
Kanyd and in South Malabar with Ohingam (Simha) ; always eolar and current, 
English equivalents for all Kollam years are regularly given in the Epheraeris. 

(6) Bengali san (or sm) (current year = A.D. year minus 593). Meshadi^ 
current solar year. Now in use in Bengal. For A.D. 700 to A.D. 1999, B. san 
equivalents are regularly given in the Ephemeris, but they are given as expired 
years i and in find the current Bengal san, :idd one to the Ephemeris number. 

(7) Oliedi or Kalachuri era (current year = A.D. year minus 247), current^ 

— j* — * 


A.D. 300 = 

Ghedi 53 cor rent* ! 

AJ). 

800 = 

Ghedi 558 cor rent. 

„ 400 = 

163 

l| 


900 = 

II 

663 „ 

500 = 

,, 253 

II 

)) 

1000 = 

II 

753 ,, 

„ 600 = 

„ 353 

• 

11 

1* 

noo = 

II 

863 „ 

.. 700 = 

„ 453 

It 

» 

1200 = 

II 

953 ,, 


ji ’ jpf ^ 

Not now in use^ but was in use under the Kalachuri kings in Western and 
Central India. 

(8) Oupta (current year = A.D, year minus 319). 


A.D, 600 = Gupta 281 current. 
.. 700 = .. 381 


A.D. 400= Gupta 81 current. 

„ 500 = „ 181 „ 

Not now in use. Was in use in Central India and Nepal in the centuries 
above indicated as current^ Chaitradi, purnimdnta. 

(9) Valdbhi era (current year ^ ^ ^ 

Jcddiy amdida^ or purnimdnta, 

A.D. 400 = Yalabhi 82 current. 


A.D. year minus 318). Current, Edrtti- 




I > 






If 




182 

282 

382 

482 




II 


II 


A.D. 900 = Valabhi 682 curreut 
„ 1000 » „ 682 

1 100 = „ 762 

1200 = „ 882 

1300 * .. 982 


II 


If 


II 

V 


A.D. year minus 592), Kanyddi, solar, 


oOO = 

600 = 

700 = 

800 = 

Not now in use. Was in use in Kathiavad and neighbourhood in centuries 

above indicated. 

(;0) Vildyati year (current year 

Now in use in Orissa. Alonths begin invariably on the day of sankranti 

instead of the next or the third day after. , . .v 

This era bears to the Bengali san pretty much the same relation that the 

Valabhi bore to the Gupta era. r * i 

(11) Arnd year (current year = A.D. year minus 592). Luni*solar, current, 

Lanar year changes iu Bhddrapada Sukla i.e., some da^^s before, or some days 
after Kama sankranti. Otherwise the same as Vilayati. Current in Orissa. 
Prob’ablv bears the same relation to Vilayati that the luni-solar year in the Telngu 
country “bears to the solar year of the Tamil country (i.e., only new year day is 

different in each case). * , ™ -r t / 

(12) Fasli year (luni-solar) in Bengal, and N.W. India (current yeajr = 

A D year minus 592) ; purnimdnta and lunar Aiviuddi (Le., it begins on purni- 
manta ASvina, bahula pratipad) ; luni-solar year for Bengal, just as the Bengal 
san is the solar year for the same tract of country. h±e all luni-solar years, the 
fasli takes the number of the next solar san. Thus, A.D. 1 900 was, Beng^ 

san 1307 current, but the luni-solar /as/i beginning on AHina hnshna pratipad 

ofAD 1900 takes the number of the next Bengal san, i.e., 1308 current. Hence 

the formula for Bengal fasli is “ current A.D. year minus 592 . . ^ . 

( 131 Mckan fasli (current year = A.D. year minus 593) was up to A.D. l&Oh 
when its number was 963, a Hijra year, but from that year forward it has been 
kept as a solar year (identical in number with Bengal san) beginning, m parts of 
B(Lbav, when the sun enters the nakshatra Mngahras,' i.e. (now) about /th or 
8th June. The months, their periods of beginning, and number of days are the 

flftms 3.9 ID t'hp ^^uhRmmsdftn C3l0Dd3r. ^ i_ • * 

(14) The Madras fasli year is an agrieultwral, solar , tropical year, beginning 

on 1st July and having no divisions of its ow n into months and days. Its formnla is 

. B. E. 0 -f*ble s the son enters nakshatra MrigaMras wheahis longiwde '« 53 ’ 20 '- n'*%Tn on' Wth April “he 

uy i.yo WDIP » fcuu » When the eolar year oommencee (as it did in A.D. Itfll) on iJtn Apni, me 

"Ken^r^ “‘o “onir^VSn 6 r+ IsL 69 da.e Iron. le. April, i.e,. on 8 th June. 
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Onrrent fasli _A.p. year Jttmtw 590.” The agricaltural or revenue vear from 
Ist July 1910to 30th June 1911 might be expressed quite as well by the expression 

Revenue year 1910-^11 ” as by the expression “ Fasli 1S20.” The former 

■expression would convey better sense to most people, and the expression “ Pash 

year, ^e use of which a blind tradition has consecrated in Madras, serves no other 
purpose than to confuse any one who is not a village accountant or a Tahsildar 
It 13 a chronological anomaly and will no doubt gradually drop out of use. 

cnnf Sur-mn, shahur-san or Arabi-san (current year = A D 

year winas 599) was extensively used under the Mahratta supremacy, and is still 

(17) Nevar era (used in Nepal from A.D. ^ ’ 

878 to A.D, 1768), expired^ Kart- 

^ A Si a a ^ _ X 


so on. 


.Nevar 21, expired = A. D, 900. 
Nevar S21, expired = A.D. 1700. 


tikddiy Amdnta* 

Formula Nevar expired = A.D. year 
mimts 879.” 

1 e Okaluhya era (expired year = A.D. jeer minus 1076). Thiswa-s m na^. 
■ {l^) Lalcshmana ^ena era : (expired year =A.D. year mimis 1108 acoordino- 

A D 155if 1194 to 
a.ii. lo&i;. Expired Lakshmana Sena year = A.D. year minuji ni<. >» 

Thr^fi^f formula A.D. 1200 would be equivalent to Lak. ^ena 81 expired 
1 he of fhjs era were expired, KarttMdi, amduta. * P • 

, w u j Mahratta. Baja Sahi era (current vear = A.D. year minus nroo 

estabhshed on the accession of Sivaji: the number of the year used to pLo ^ 

OTery Jyeshtha SuMa trayodan, which was the tithi or date of Sivaii’s accession^ 
0 herwite s^e as southern luni.solar amanta saka years. 

were solar, without intercalations. ^enan. itays and months 

Section xix. Tithis in relation to festivals and vice versa. 

154. Day on which a festiva l is celelrated Ai a tUhi ffenerallv powot-o o 

aXy is that which fo“frr“nt SSSi!e''Vt°“/^ for civil purposes the tith^^f 

•’’73 7 »" ‘i* c ite 

appointed for the celebration of a feast or fast tn ho IroTif f ^ 

Ute atWo„ „,id.igM, itlXo' S ViJZ 

on the day when the tithi covers the prescribed nart of tho V observed 

auoh P"JP°J,“ » Brat of dl. in'L, fi.e portico, .trio. 

1) Pratahkala, or early forenoon, 6 ghatikas from sunrise 

IS iSlZh forenoon, 6 to 12 ghatikas from simrise. ’ 

,2 or midday, 12 to 18 ghatikas from sunrise 

S or afternoon, 18 to 24 ghatikas from sunrise 

^ fof Tht”J’ X l-i® 24 to 30 ghatikas from sunrise. 

Thf fi gj^®t;>ka8 before sunrise are called amnodaya or rise of dawn 

c tL 9® f or evenfo^ 

' ’ tdoigtf »' ”^1“ -e 

(d) A festival marked as purvaviddha is celebrated on the first dav nf lU 
tithi, not on the second. A festival celebrated T the j 

If B -Tiih ■ rj °° ^ current is said.to be pdraviddha. 

ending, between 
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155. Festitah connected with nah^hatrae as well as Hthis. — On the nakshatra 
^ravishtha (No. 23) in lunar Sravana, the oeremony of Upakarma (Avani 

is celebrated. Eye-table, SHOtlOIl 8 S I * - ■ ■■ T u 

narilT fall about full moon in Sravana. In the same maimer, all festivals 

nasociatod with narticular itaMialras may be equally well connected with parti- 
cular tithis. In Southern India, however, it is usual to connect naJeshatra festivals 

with certain soltr months in which they are celebrated ; e.g. , Pahgunt 
fi.e. rttiira Ph'dquni nakshatra in the solar month called Panguni\ OAimrat 
Miilam (i.e., .V?i la nakshatra In the solar month called ChiUii^i i) Avani Amt^^ 
(vide supra', etc. Tithi festivals are also often connected in Southern India with 
solar months ; and if a festival fulls, for instance, on ^nkla paiichami m a parti- 
cular solar month, and there are two sukla panchamis in that month, the hrst is 
called sunya tithi and the second only is celebrated. 

Occasionally something else is required for the celebration of a feast besides 
the concurrence of a tithi and a nahshitra ; and there are also festivals and 
which cannot conveniently be arranged under tithis. Such maters are arrange 
in the following alphabetical notes, which will be of interest to the general reader 

as well as to students of epigraphy. . w •». 

156. Amatdsyd : the Tarpana or minor ^raddha should be in aparahm. I i 
occurs in apardhna on two days, and is less than 60 ghatikas in length, it is kept 
^t^e firs7day ; otherwise (he., if of normal length or longer) on U 

not occurring in apardhna of two days, it should be kept on the Qrst day. Ihe 

same rule is observed for firaddhas. 

^uktayajurvsda . — Amavasya is kept on the third day, before moonnse. 

Time for vdads (yainya kala).— The last fourth part of a. parva (i.e., either 
amavas^ or paurnaini) and first three parts of pratipad are suitable as yagalcala, 
n ?ne«Ty^ia on two days, then the day on which the kala is. current at 

noon is the proper day. -a- -t • vr.* 

Ghaiurdaii (14th tithi).— Bahula chaturda^i in every month is Sivaratn, but 

Maeha ba. 14 is Mahd ^ivardtri. _ ,,, , u o 

Ckdturmdsya dvUiyds.-BhhiraipaAa ba. 2 ; Ashadha ba. 2; Phalgnna ba. 2 ; 

^'"'^^The ^bahnla dvidyd in Ashadha, Sravana, Bhadrapada and ASvina is called 
Asunvasavana vrata and the fast is broken at moonnse. _ 

”pZ'r,»l’'^“Thrfolio,i.-g ar. tie name, of the 24 ekadaSIs : (12 in bright 
halves and 12 in dark halves of the 12 lunar months) 


Month. 


Suhlapaksha. 


Bahula paksha. 


Ghaitra 
VaiAakba 
J yfeaht^a 
Aahadha 


■ at 


. J * 


4 # • 


* * a 


* • • 


orava^a ••* 
Bhadrapada 


# • • 


Ai'vina 
n artiika .•• 

Marga^lraho 


p « « 


p ■ # 


Faaiha 


Magha 


p # * 


t * * 


« wt 


Kamada ekada^l 
Mobini do. 

Kirjala do. ... . — ••• • 

Vi0hnti?ayan otsaxra ; Sayanl or V isbna- 
enyanl ekadafil (i.e., Vishno going: to 

sleep). 

Pntrada ekaduAl ... 

Viahnuparivartanotfla^a or Parivartinl 
eka-sAl (Vielinu turning on hia eiH^ 
called ViB^nnAr'okhala,^ when 11th 
and 12th r-itbifl meet in nakehatra 
‘ Sravana.’) 

Pajankoea ekadaSl 

Prabodhinl ekadoAl (waking of Viehnn), 
Bhisbma panchakavrata commences. 
Mokstada ekadaSl 


VarUthint ekadadl. 
A para do. 


I 


YoginI 

K&miida 

or 

Kamildi 

Aja 

Indira 


do. 

do. 

do. 

do. 

do. 


• • • 


• «« 


Potrada ekadafil or Mukkotti or 
Vaiknntha ekadaAl. 


# - - 


Phalgnna 


* » • 


• p p 


Jaya ekadafil ••• 
Amalakl ekadaAl 


• ■ i 


p p p 


• p • 


!«• 


• ■ ■ 


P f • 


B>am& 


do. 


Utpatti do. 

Saphala do, 

Sbattil^ 

Vijaya do, 

Papamoobinl eka 
dadL 
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(yaish^avas).— If daiami ends after 66 ghotikas, the fast is on dvSdaSt day. 
r X t on ekadaSi day, there is any part of mivami or daSarni day, then also the 

fast should be kept on • 

li dvadaSi touches three days, then the fast is on the day which is wholly 
dtMcLst End pErEnEm on tho noxt day whon dvEdEsi ends. 

In any other case, ekddaSt is the fast day and dvadasi the day of paranam 
bMyasihs and widows of all creeds observe this rule for ekddafi 

ghatikas, the fast is kept on 
ekadoL touches three days, Smarthas observe the 6rst dDoda^t day as 

observe ekada^i for kdmya purposes (begettine 

Sip f Smartha rule : those who observe ekada^i for %dkaha 

(like banyasins) observe the Vaishnava rule. 

t.-fi.; occurs on the day of ekadasi fast, whether it be ekadasi or dvada§I 

hi, then the sraddha is on the next day. Only Madlivas and Tengalai 

^ ooramenceraent of a lunar eclipse, and for 12 

hours befoi'e oomrnencement of a solar eclipse, neither sraddha nor meals are 

allowed : they are allowed after mohaha, i.e., release of the eclipsed body On the 

occasion of a. grast/iodaiia, eclipse of the moon, (when moon^rises in L ecUnsed 

condition), neither firaddha nor meals are allowed during day and after mdloha 

who must fast in the night and perform sraddha next day. * 

' Manu, no sraddha on account of a tithi can be performed at 

eoS^. “ven ^1? "■» 

Jay anti — 

1. Jdataija jayanti—Ghaiiria. su. 5 (npardhna). 

2. .EM7-7?M!;ayawtt— Jyeshtha su. 12 (praddsha), 

3. Varaha jayanti—Chaitra. su. 9 (apardhna). 

4. Nansimhajaya7tt{—Yam'kh&sa. 13 {pradosha) 

5. Va>mna jayant i-Bhadrapada su. 12 (m'idAydhna). 

6. Pa^asurdfn^ jayanti-Yamkha su. 3 (between 6 and 9 p.m.). 

IZamajayontt— Chaitra su. 9 (madydhna). 

8. Imlarama jayanti~B\\adv&pada su. 'i {‘madydhna). 

lo’ ® at midnight). 

10. Bauddha jayanh, Kalki yayanti—Jyeahtha su. 3 (pradosha).' ' 

Kalpadi — ^ 

Kurma kalpadi— Chaitra su. 5 
or Chaitra Amavasya. 

Parthiva kalpadi — VaiSakha ba. 3. 

Savitri kalpadi — Karttika su. 7. 

Pralaya kalpadi — Margasirsha su. 9. 

Varaha kalpadi — Magha su. 13. 

Brahma kalpadi— Phalguna ba. S. 
kdadjiva tirthavns and BamjadinnynQ 

these commemorations as aparlt ^^pinrald ^IrTT^^ 
them^ udayapd^ni, became the day's ^re days. ^T of b rt^r’of dTat^""" 

in the general list accordingly. tithis, and are inserted 

Ma7ivadi — 

List of Manvddis — 

1. Svarochisha — Alvina su, 9. 

2. Rvayambhuva— Karttika su. 12 

15 




/ rN 


j 

■South of Madras, Madlivas observe 
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3* Uttama — Chaitra su. 3, 

4. Tamasa — Bbadrapada sa. 3. 

5. Agnisavarpi — Srav'ana Amavasya. 

6. Raivata — ^Fusliya au. 11. 

7. Chakshusha — Ashadha su. 10. 

8. Vaivasvata — Magha su. 7. 

9. S^yasavarni — Bbadrapada so. 7. 

10. Rudrasavarni — Ashadha ba. 8. 

• • 

11. Indrasavarni — Kartfcika ba. 8. 

i 

12. Brabmasavarni — Phalguna purnima. 

18. Rauohyaka — Chaitra purniina, 

14f. Bhauchya — Jyeshtha pornima, 

N.B, — Manvddi and Yuqadi^ occurring in ^uMajpakaha^ should be in pUrvahna^ i.e., before noon : 
if they occur in krishn apaksha, they should lie within aparahm, i.e., afternooii. 

Mdsa Sivardtri . — Every month, ba. 14 (prndoihn or purvaviddlui) is Sivardtri. 
See OhaturdaSi* 

Panchadail (15th tithi). — A 6ukla 15 or purnima (full moon) is called 
Somavad when it falls on Monday and is special for donations. 

It is called ckiic^mani when it is further joined with an lunar eclipse. 

Most purnimas receive special names, which are given in the general list. 

Faraviddha, a tithi kept on the day on which it ends. 

Pratipad (1st tithi). — The Ohaitra Sukla protipad, i.e., that which precedea 
the Mesha sankranti, is the beginning of the Hindu lunar year, new year’s day 
(lunar) being that on which the pratipad is current at sunrise. (When there is 
an adhiJca Chaitra, that begins the year.l The tithi is therefore called Vatsard- 
rambha (commencement of the year). It is also Navardlrdrambha, there being 
another Navardlrdrambha on Aivina snkla pratipad. 

Purvaviddlia . — A tithi kept on the day on which it begins, provided it begins 
more than 4 ghatikas before the sanset of one day and ends before sanset of 
following day. 

PuMara, or festival of a river, is celebrated when Jupiter enters certain 
signs of the zodiac. ’ The signs for the 12 chief rivers are — 

Jupiter in Mesha — Ganga. Jupiter in Tula — Kaven._ 










If 




ft 




VriSchika— Bhimarathi. 

n 

Dhan us — Pashkaram . 
Makara — Tungabhad ra . 
Kumbha— Indus. 

M ina — Sapranitantasi. 


Eishabha — Reva. 

* 

Mithuua — SarasvaTi. 

Karkataka — Jamua. 

i 

Simha — Godavari. 

Kanya — Krishna. 

The moraent of Jupiter’s entry into a rasi is the Pushkaram, and the period 
of the festiyal is 12 days. 

A r^i into whioh Jupiter enters twice (i.e., before retrogression and after) 
is counted only at second, entry. 

^ ^ Pqi. time of entry of Jupiter into the several ra^Is, during the years 1024 B.C. to A.D, 

1999 see Tables V-A and V-B. 

Sanh“o.manct . — When sankranti occurs during daylight, it should be observed 
closely as possible : if after sunset, it is kept on the first day in the case of 
sankranti occurring before midnight : otherwise, next day. If at midnight, it 
mav be kept on either day. Rishabha, Simha, Vrifichika, Kumbha sankrantis 
(sthira rafii sankrantis) are called Vishmpdda. Mithuna, Kanya, Dhanus, Mina 

(dvisvabbava ra.4is) are called .v f i. 

' Mesha and Tula sankrantis are called Vishu vat punyakala. Kaikamka and 
Makara sankrantis are called respectively Dakshinayana and Uttarayapa 

su. 2. Afiviua su 10, Maglm su 4 and 12 (pfirrayma). 
Tisroshtakas.—nh, 8th and 9th tithis in bahuja paksha of MargaMrshs. Fushya, 

stavana 8 u!i5 (samgavavydpM 6 gha^. to 12). For Yajurvedls, 
if Rankramana, Mfldham, heliacal setting of Jupiter or Venus or eclipse concur, 
then the upakarma is bn Bbadrapada pQrnima ; if that also is objectionable, then 


as 
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i-Bhadha ; but this is not according to the ^astras which 
requtte It in this case to be performed in ii-avaua month. 

15 or ba!T^°* nakshatrii is the date for Rigvedls, whether the tithi be sn. 14 or 

Por Vajasaneyls, piirnima must be madhyahnii vyapini. 

Narbadha*”por"tboS’ Samavedis south of the 

1 lit : beginning of the year, is the name given to Chaitra «.ii 

the commencement of the Hindu lunar year, and which is the sn i 

A on i.o., it U kopt on Iho 

wnen It touches three days, it is kept on the third dav / • 

logos — ■' ‘ 

Budhashtcmii. Su. 8 + Wednesday in any month. 
fO..,. •"■“'“-BMWt + Tiomd., in „y „„nth and oitkor 

^nni ti^yodoii.— BhaaktlM d-trayodail in any month and either nak.h. 

(d.vavyapini, i.o.. moat be botwoon aunrife' and" Soi) + 

Strindm chandradarSanam. — The wbola nf +Tio t 
must be purnima without occurrence of chaturdlll. 

Amavasyd Somavara vrate.— Monday +AmavaS7a 

“0 TiW »u.t bo corront 

edsAfemi.^owaram rrata.-Monday+ashtami. (<iit)aiyapim). 

the mon^lCSlaTo*"-””” wh«»« 

in “ ■■+'’«r^r in Sin.ha+ »„ 

■■ Haal.“S£‘;r;f;''^“^ Sitha+F»„ain Misha + an. 12 + 

GomndadvMaSi.-Simin Knmbha+/,ioite,. in Dhann8+S.ikh» 

tithi, vara, and nakshatra in Phalo-una 2ukla naksha • o/tor ' ^ 0;^-> auspicious) 
Saturn in Makara + su. 12 + “ fushya ” LSata. K»»bha + 

meeting of Amavasya and pratipad. 

Kritayugadi— Karttika su. 9. 

Tretayugadi— Vai^akha su. 5. 

Dvaparayugadi— Magha Amavasya. 

^liyugadi— Bhadrapada ba. 13 
Yugdfita — 

Kr^t^yuganta— Simlia sankranti 

Tretfiynganta-^Vri^chika 
Draparayuganta— Vrishabha ’’ 

Kaliyuganta— Kumbha 


Same rule as for sankranti. 
q.v. as regards time of day. 


157. Table of Bmdu fasts, feasts and festivals— 

urn ftifipi + meaiiH *' combined with ’* Tbcn i t. • . 

♦.00.b.„.d With. •• 2, 2,. J he abb«..at.„.. J- when y • „ean., 2be tUM .aeation 


Chaitra. 


Sp. 1 . Ohftndra Vatsararambha. NavaratraranoKi, h- i. l 

u „ Vedavytoa Tlrtham (Mftdhvas). ll^Jmbakusuma pakshana. 
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So. 3. A Tn^ nlana-tritlya, ([)araviddha) . Gauri-tritiya Matsajayanti (afternoon) . 

So. ^ Lakshini panchami or Srlpauchami (jmrvaviddha). Kalpadi * (pur- 
So s'BWni-utpatti bathing special when + Wednesday + 

So. 9. siLtnlv^arr^^^^^ 

rahiia Kavindjra'tirtham (Madhvas). 

So. 10. Dhavmaraia dasaml. 

So 11. Dolotsava. KamadS. ekadasi. See n /. -v,„a » Doa- 

Su. 12. Vamana dvadaii. Java; when + nakshatra « Pushya. See Dm 

IS M^fna travodaii (pnrvaviddha) or Ananga pujana j 

So. lo. Satyavrata tirthanam punyadmam (Madhvas). 

«;n 1 ■> Dam-.nakotsava (purvand'lha ) ; (special for bathing when + Sun ay, 

So. lo. turd Mamidi * (forenoon). Hanumatjayanti. 

Viraraghava tirthrmani piiuyadinaiu (Madhvas). 

B., 3. Vagii; punyadinam (Madbavaa). 

ll- } • S ri.ab MaUraal ; ,h,« + N* 

SSbhis Jj ” + Saturda.v + Voga Subha. Satyapnya tudihiuam 

punyadinam (MMhvas). 

Ba. 15. Kalpadi.* 

Vaisakka. 

S Ak«havatritiva. iprin aviidha) ; special when + Wednesday + Nak. 
bu. o. Trgtayugadi. See Yugadl^ Parasurama jayanti.. 

Sn 4 Vidvadhiraja tirtham (Madhvas). 

So! 5 '. Sankara’s birthday. 

^Sn 6 Ramachandrci tirtliftrni (M&dhv3-Sj. ^ _ 

So. 7. Ganga saptami or Gangotpatti ; birth of Ganga ; midday. 

Qtt n Parasurama ekadasi. Mohini Kkadasi- o* • _i_ Q«*i 

ll: 12. VTOtIpata («bou Nak. “ H^tu ” + Jupit^ au^ Jfuf. m Stuiha + S»« 

in Mesha). 

So. 13- Narasimha jayanti {praJoshn). 

it vSSf^pSima. Sampat Ganri vfata (parMdlia). Knrma 

^+sua in Mesha + Jnpiter in Dhanus + Mars in Makara + SaUm 
in Tula + Nak. “ Visakha” -t* Varlya yo^a + Sunday. 

Ba 3- Kalpadi'-’ (purvcikua). 

Ba. 11. Apurl eluduii. 

Sn. 2. Sopapadu. Sutpsmdbu lirtbam (MadhvM). , j Buddha 

Sir 3 Bamblia-tntiya {purvcmddha) , woisnip oi d 

jayanti. Kalki jayanti {pradoshaj. 

Qtt Arsnvu Gtsluvi vrctt-Bim (^ctvovtdf _ i.j.'l c,, ia _i 

is called Dasah.vki. 

I”;. Ik MilStaua 0'‘“VySha i.e., Aoi. 

Nak. “ Rohini ” + Jyeshtba piirmma. Manvadi and Va^a Bur . 
ma or Vata Savitri {purvaviddha). 

Ba. 2. Satya purna tirtham (Madhvas). 

Ba. 3. Ragku variya tirtham (Madiivas). 

Ba. 8* Trilochana ptija. 
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Ba. 

Ba. 

Ba. 


IJ. 

14. 

15. 


Sa. 

Su. 

Su. 

Sa. 

Sa. 

Sa. 


2 . 

3. 

6. 

6 . 

7. 

10 . 


Sa. .11. 


Sa. 

Sa. 

Sa. 


12 . 

14. 

15. 


Ba. 2 

Ba. 3. 
Ba. 7. 
Ba. 8. 
Ba. 11. 
Ba. 12, 
Ba. 1 5. 
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Yogini ekada^i. 

Satjabhinava tlrfcham (Madhvas). 

Va^a Saritri vratam {purvaviddha). 

Ashadha. 

«- 

Ratba-yatra dvitiya or Ramarathotsava. 
batyadhiraja tlrtham (Madhvas). 
bkanda-panchami (paraviddha), 

Kpmara shashthi Qaraviddha). 

Vivasvat saptami ; (when + Nak. » Purva-PhaleunI 
a shmiYatarambha. ^aka vratarambha. Manvadi* (forenoonl 
vans, ekadaji (not to be observed in adhika month ) ; or Vishnu- 
sVeph Vishnnsayanotsava ; (i.e., Viahnn going to 

Gopylma vratarambha. Chaturmasya * vrata commences 
Pavitraropanam (jtaraviddka) . See Upaharma * 

«rvSrManvad^J®|-®^^'’^ HariSayanam. {Sayah- 

ptijl^ * Manvadi Siva^ayanotsava or Kokila vrata or Vylsa- 

Chaturmasya dvitiya.* Asuayaiayana vrata; fast broken at moon- 

Irlvijaya tlrtham (Madhvas). 

M^^vadi^^^*^ + ^^ak. “ Revati ” + Tuesday. 

Eamada or Kamika ekadadi. v. Ekddail* 

Papanaiini, when + Nak. “ Rohini.” See Dvdda^t * 

Satyadisa tlrtham (Madhvas). ‘ 

Srdvana. 


Sa. 3. Madhu-Srava (in Guzerat). 
ba. 6. Nagapanchami {pdraviddha) ; worship of snakes 
Sa 7 Hala-shasthl. 

a:.- ll: (MS'ikva.). 

Sa. 11. Pntrada ekadaSi. 

Sa li f t Vishnoh-pavitraropanam. 

l:: It: ~ e f 

B., 2. C4; % 

B, q K- “”i”' (Msdhvas). • RagWendra- 

^A, 3. Kajjall-tritiya ’ 

7 * ; when cows are worshipped 

b1: 8 °I,^»ala-vrata (part,ar,Wci>ia). 

Nak: » Hohim les?8^’ihen ^ Special when + 

month. vaishnavas observe this invariably in Simha 

Ba. 11. Aja ekada^I. 

Ba. 15. Pitton or Kufo,pati„, „t ^rSvaria). nJiMi.* 
firr 1 Rr Bhddrapada. 

Sn V “™avratam (purvaviddha.). 

Balarama jayanti (madhydhna). ^ 
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So. 4. 


So. 

Su. 


5 . 

6 . 


So. 7. 
So. 8. 


So. 9. 
So. 10. 

So. 11. 

So. 12. 


So. 14. 


ViiMyaka chaturtht {madhydhnavycipini) Spl. whea -j* Sunday op -|- 
Tuesday. 

l^shipanchami {aparahnavyapi'nit), 

Champa shashthi (-when + Nak. “ ViSakha ” + Yoga Vaidhriti + 
Tuesday). Surya shashthi {paraviddha) or Skanda shashthi. 
Amuktabharana saptami (purvaviddha). .Jayasaptami Aparajiti. 
Manvadi.* 

Durvashtami {purvaviddha). Jyeshtha piija (when + Nak. “ Jyesh- 
tha ”). Jyeshtha-Gauri-pujna-vrata, when nakshatra “ Jyesh- 

Aa.” 

Nandanavami. Adhukha-navami. 

Kshiravratarambha. Satyashthakama tirthanam punyadinam 
(Madhvas). 

Vishnu parivartauotsava or Parivarttana ekadaSl. Lakshminara* 
yana Y oga. 

Kalk’Udvadasi. Sakrottapanam. Vamaua-jayanti {madhydhna) (see 
Jayanti*). Sravana-dvadaSi (when + Nak. Sravana, + VTednes- 
day). Vijaya, (when + Nak. “ Sravana ”). See Dvd^.* 
Anantavratani or Anantapadmanabha Ohaturdafii (purvaviddha) i 
must be current for 3 muhtirthas, t.r., o ghatikas, after sunrise; 
and for those who perform this vrata for the first time, the tithi 


must be current at noon. ^ 

So. 15. Praushthapadi purnima or Sraddha. 

Ba, 1. Mahalayapaksharambha. (Mahalaya when + Nak. “ Bharani ” in 

apardhna), 

Ba. 2. A§unya4ayana*vrata. “ Chaturmasya dvitiya.” * 

Ba. 3. Brihatyuma vratam (pa^a»idiAa). 

Ba. 6. Chandrashasthivratam. Kapila shasthi (when + Nak. “ Rohini ’ + 

Yoga “ Vyatipata ” + Nmw in “ Hasta ” + Tuesday. 

Ba. 8. Rudrashtami (pradosAaHZa wyapinf). Madhyashtami. Mahalakshmi 

vrata (purvaviddha). Ashtaka Sraddha. 

Ba. 9. Dnrga navami (in Maharashtra). Gajagauri vratam (when -f- Sun 

entering nakshatra “ Hasta ”). 

Ba. 10. Hariiankara Yoga (purvovida^a), when there is a concurrence (1) of 

ba. 9 and ba. 10. (2) of Nak. “ Punarvasu ” and Nak. “ Pusliya,” 

(3) of “ ^ivayoga ” with “ Siddhayoga,” and (4) of “ Garijakarana ” 
with ‘‘Vanijakarana”; for 8 ghatikas by day or night; may be 
kept in adhika months. 

Ba. 11, Indira ekadaSi. j 

Ba. 12. Yatimahalaya (apardhna vydpmt). Jaya (see Dvadasi ). 

Ba 13 Gcbi 3 >clicb&y 8 - (whon Stvti in * Hftsta ^ Nalc. )* Kali^ 

yugadi. See Tugddi.* Magha trayodasi (Nak. “ Magha ”). 

Ba. 14. VishaSastrahatanam Mahalaya. 

15 Sarvapitri or Mahalaya Amavdsyd. Special, when sun and moon 
* are both in Nak. “Hasta.” Madhava tirthanam punyadinam 

(Madhvas). 


Alvina. 


So. 

So. 

So. 

Su. 

So. 

Su. 


1. Chandipujarambha or commencement of Aavarntri (paraviddha). 
Stanavriddhi Gauri vratam. 

5. Upan</alalita Gauri vratam: esp. in Maharashtra (purvavtdaha) . 
Sarasvatipuiaranibha (“ Miila ” Nak.), Lalita panchami. 

7. About this tithi, when it concurs mth Nak. “ Mula,” Sarasvati is 

worshipped. Satyaprayana tirthanam punyadinam (Madhvas). _ 

8. Mahashtami (Spl. when + Tuesday). Satyaparakrama tirthanam 

punyadinam (Madhvas). _ 

9. MahinavamI(pMri;a»iddAa)orDurga-navamiManvadi.- Ayuda puja. 

10. Viiayadasami or DaSara (purvaviddha) ; (Spl. when + Nak. bra- 
vana ”). Bainya pat^bhishekha (paraviddha). . , . 

Sarasvatipuja (ends in “Sravana” Nak.) Dvidak vratarambha; 
Buddha-Jayanti. (See Jayanti.*) Sopapada 
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Sc. 11. Pa£anku4a ekaila^I. 

' Sot/Sh T.«?; • .+ K.a.n.d^uto,a 

Lakshmf and Indra^ ”p” par»uma or Kojagari vrata; worship of 

tw g™ia“ ooSud,. P'""« 

if I' rhS'5’’“";T-*'“' Soo-ChaturroMpadrillva.”* 

Ba. 3. Chandr^aja .Masa vrata m {paravuhlha). 

DA. 11 . Kama ekadaSi. ^ 

Ba. 12. GOvatsa dvadaSi. 

Ba l 4 * money. 

®‘- Wpa,.„,J. D.pa,Uaa„. 

n. 1 «i ITo..! - >J> •r»ecial OD this tithi if joined to Xak. •• .Srati." 

ijA. 15. JCedara vratam ( puruvvldka) . 


Sd. 

Sc. 

Sc. 

Sc. 

sSc. 

Sl. 

Sc. 

Sl. 

So. 

Sc. 


Karttiku. 


1 . 

2 . 

3. 

4. 

6 . 


/. 

8 

9. 

10 . 

11 . 


Sc. 12. 


Sl'. 14. 

Sc. 15. 


Ba. 

Ba. 

Ba. 


2 . 

3. 

8 . 


Ba. 11. 
Ba. 13' 
Ba. 14. 


Sc. 

Sc. 


5. 

6 . 


Sc. 

Su. 

Sc. 

Sc. 

Sc. 


7. 

9. 

10 . 

11 . 

Ir. 


Balipratipad or Balipuja. 

Yamadvitija (aiarahiiavijupmt) or Bhriitridvitlya. 

Ajochaoa Gaiirl vraiarn (pdraviddhn), 

Naga oliatarthl {panividdha ; tnaJhyuhnn v>,dpinl) 

^Soed“y ‘ Brahmaos whoa it falis on 

- i/ 

Kaip&di * (purvahna). 

Go-aahtarai {pdraviddho). 

Kratajugftdi. See Yugddu • 

tlrthanam punyadinam (5Iadhvas). 

BMharia ekadafii ,„■ Prab.)dliii.i ekadaSI. BUTshmapanohaka vrata 

Vodanidhi tirthanam punyiidiiiana. (Madhvas.) ^ ‘ 

YogefcvaradvAdafil. Kshirabdhi mahStsava. Chfiturmasya vrata* 

(begina). Prabodbot.savu or Utthana ilvafla!§I fprepamtiori for 
waking Vishoa). Tulasi vivftha. Alanvfidi.* for 

^panam^^ chat.irda6l-midnight (rdtncgdptni). T.dasl vi-atodhya- 

“ Krittika ”). Jvalatorayam {prailoMhu vydnini') 

(Xn + Vak a" MahakSrttib 

ill N ik ‘‘VcrLttik.-'" '' i'- 'Zi nre both 

m i>.iK. Krittika on Karttika so. 1.3. Padmakayo^a ^wlmn -i. 

FosV.val.* *“ “ Krittika ”j. KHttik^ 

Karttika “ Chaturmasya dvitiya.**^ 

Vidy^nidhi tirthanflm puuyadinain (Madhvaa). 

KrialinashtainT v A.hhtov* Kala-Bhaimvaahtanii or Kala-Bhai 
rava jajanti. Jlurivadi.* ^ 

Utpatti ekada.4l. 

\ arnadlpa {prcLtloffhu 

Padrinnablia tirthannrii puuyadiriam (.Madhva? . 

N^apuja or Nagapafichami. 

Skarala ^hashthi (pJrvuf or Maba sliashtlii. Champa shash- 

Too.daV +'vX''’^* «Pl + sSidav „ 

Mitm saptami (jnirvavldJhu). Sriryavrabi. ^ 

Kalp&di (purruhnny 

tirthanam punyadinarn (Madhva.s). 

\f^h I* tekadatl. SiUyanatha tirthanam ponyadinam CMadhvaal 
.Mat.3va-dvada«i. Akanda dva lail vratam. t^taanvas). 
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So. 18. Hanoraad vratnm {AbhijitviiapiHf). r» 4.4.- 

So. 14. Pashanapakshana (vraddshavySpini), or PMhana chaturdasi. Uatta- 

tpeya iavanti (m some places ; elsewhere it is su. 15). 

So 15 Spl. for donations of salt, when -j- Nak. “ Mrigaiirsha. Chandra 

Pnja (prudotha), Puja (“Ardra” Xak.). Dattatreya or 

Dattajayanti. Ardrn festival.* 

1. Baghunatim tirthanara pun'^inam (Madhvas). 

5. Akshobhya tirthMam ■punyadinam (Madhvas). 

7. Tisroshttka • (aparrt/um). m- 1 . 

8. Kalabh^rava Ashtonii {rdlrivydpint). Ashteka-SrMdha. iisrosn- 

taka* ((ip«im^n«i). 

9. Tisroshtalw (opardhsa). 


B.a. 

Ba. 

Ba. 

Ba. 


Ba. 


11a. 11. Saphala ekadasi. 


Haiisha. 


4 


So. 8. Spl. when + Wednesday i- Nak. “Bharaul ; f “Bohini or 

“ Ajdra,” suscording to some. n, -j- * 

Sr. 11. Pntrada ekadiaii <m liukkoti Ekadasi or Vaikuntha Ekadasi. Manvadi. 

A Baghuttama tirthanam punyadinam (Madhvas). 

Sr. 12. KOrma dvada^i. 

Satvakama tirthanam puuyadmam (Madhva^). 

Tisfoshtaka* [apardhm). Naraharitirthanam punyadinam (Madh- 

yas). -juv 

8. Tisroshtaka * {aparahr»a)^ AsUtaka braddna. 

9. Tisroshtaka* (epardAno). 

Ba. 1 1 . ShaUila ekada.'.i. 

Ba 14. Vidv§di6a tirthain. . . . „ 

B^: 15 Ardhodaya; when+Sunday+Nak “bravana +yoga Vyatipata 

The tithi is called Mahddaya, when any one of the above special 
features is wanting and the others are present. PurandharaGasa 

ViftTTl ^MadlivasV 


Ba. 

Ba. 

Ba. 

B.a. 


Mag ha. 




6r. 

Sc. 

Sc. 


4 Tila chatarthi or Kuuda chaturthi (purvaviddha) Sopapada. 

6’ Madana panchami (purvaviddha) panchami ; worship of 

Rati and Kama in forenoon ; or Sripanchami. 

Eathasaptami {pdraciddha) Mahasaptami Chandravarkavratatn. 

- A » ^ 



So 

So. 


8 Btohmadarpanain (pwrvrtPidd/n/). ,, 

1,0. 1. Madhva navami or Ananta Urthanam punyadinam (Madhvas). 

Su. 11. BLishmapanchakam. daja Ekadasi. ^ 

So. 12. Bhishmadvada^i or VarahadvadaSi. Sopapada. 

t. ar. both in Nak. Magha." 

Ba. i. Tisro»htaka.* Aslitaka Srtddba.^ 

Ba. 9. Ramadasa navami. TisroshtaKa. 

Ba. '12. W* if wton ’sak. “^ravaua" i» 

Ba. 14. “6+ .. S.a ’■ +' San'ii'y.j; Tue=dg-^ 

If Nak. '• §ravana ” is current at two snccessive midnights, the secono 

is Sivardlri. -v# 

Ba. 16. Dviparayugadi. See lugddu 


Q rr 



Phalguna. 

3, Vadiraja Svamigal punyadinam (Madhvas). 

4. ^nta chatarthi (paraviddha). 
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Su. 6, 
Sd. 11. 
Su. 12. 
Su. 13. 


Su. 15. 


Satyavratatirfchaii§m punyadiDam (Madhvas). 

Amalaki ekadasi. 

NarasimhadvadaSI. 

Kamadahanam (purmiddha) at midnight. 

The concurrence of Sunday, Saturday, Tuesday or Friday is an 
obiection to the feast : chatuTdasl (su. 14) is then the proper ^^7* 
If that also is objectionable then this festival is celebrated at that 
midnight at which Nak. “ Purva Phalguni is current. 

Helikotsava {sdydlima vydpinl). Manvadi.* 

Holika or Hutasani purnima. In South India, Kaman Pan^gai, com- 
memorating the destruction of Cupid or Kamadeva by Siva. 
Vasantotsava. Satyabodha tirthanam puuyadinam (Madhvas). 
Chaturmasya dvitiya.* 

Kalpadi * {pxirvdhna). 

Vyasarayaswamigal punyadinam (Madhvas). 

Rangapanchaml ; when colours are thrown about. 

Tisroshtaka.* 

Tisroshtaka.’** Ashtakasraddha. 

* 

Tisrosbtaka.« 

Papamocliini ekSdaSi. 

Varnnl, when + Nak. “ Satabhishaj.” 

Maha-Vavuni, when + Nak. “ Satabhishaj ” Saturday. 
Maha-Maha-Varuni, when + Nak. “ Satabhishaj ” + “ Yoga Subha.” 

Ba. 15. Manvadi.* 

158. In the following list the feasts, fasts and festivals are arranged in order 
of tiihis 

Pratipad {Tithi I). 

The Ohaitra sukla pratipad, i.e., that which precedes the Mesba Sankranti, is the 
heffinning of the Hindu lunar year/ New Year’s Day (Lunar) being that on which the 
pratipad is current at sunrise. (AVhen there is an A.dhiha Chaitra, that begins the year.) 
The tithi is therefore called Vatsararamhha (commencement of the year),^ It is also Nava- 
rnirnTfimhha. there beinff another Navardttar arawhhd on auhla pratipad* 


Ba. 

Ba. 

Ba. 

Ba. 

Ba. 

Ba. 

Ba. 

Ba. 

Ba. 

Ba. 


1 . 

2 . 

3. 

4. 

5. 

7. 

8 . 
9. 

11 . 

13. 


Bvitlyd (Tithi II). 

Ashada sukla 2 is Ratha-ydtra dvitiya or Bdma-ratkotsava. 

Harttika sukla 2 is Yama dvitiya or Bhrdtri-dvitlyd (because sisters make presents to 
brothers), and the time is afternoon. 

The bahula dvitiya in Ashadha, ravana, Bhadrapada and Asvina is called AsUnya^^yana- 
vrata and the fast is broken at moonrise. 

Tritlyd {Tithi 111). 

Chaitra sukla 3 is Gaurl-Mlyd; also Matsa-jayantl (afternoon); also Manvddi 
(forenoon). 

Vaisakha snkla 3 is Kalpddi (forenoon) ; Tretdyuyddi (forenoon) ; Akshaya-tritlyd 
special, when combined with Wednesday and Nak. Rohini; time (forenoon); also Faram- 
fdma jayantz* 

Jyeshtha sukla 3 is Ravibha-tritlyd, when Bhavani is worshipped at purvaviddha. 

Sravana sukla 3 is Madhu-sravd in Guzerat. 

Sravana bahula 3 is Kajjall-triilyd. 

Bhadrapada sukla 3 is Vardhd- jay anti (afternoon) ; HuriLdlikdf wl lOL Par vat i is 
worshipped ; Manvddi (forenoon). The tithi is by some called Siva. 

Pbalguna bahula 3 is Kalpddi (afternoon), 

Chaturthf (Tithi IV). 

The sukla Ohaturthi in every month is called Qav^'^a Chaturthl or Thidyaka ChaturtJi h 
the chief being Jddgha Chaturthl (Gane^a jayantl). It is celebrated at midday, 

17 
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C\aiuTi}>t is another namo for M&gha sukla chaturthi. It is performed in the evening and is 
C rrjJFi . K't V ia ChcUu rth f is another name for the same festival. 

Bh:idrapai3;\ .akla chaturthi is special when it falls on Sunday or Tuesday. 

’Simdarlr the bahula chaturthi in every month is SanJcasMaehaturthi and is a fast ^y 
for -roy le in difficulties : the fast is broken at moonrise which is the time. This chaturthi is 
-nilei An^xrak^i Chaturth] if it falls on Tuesday and continues till moonrise. 

.'^hivana bahula chaturthi is called, par excellence) Rahula Chaturthi and cows are then 

worshipped. 

Pafichami {Tithi V), 

Chaitra ?uklu 5 is SW panehami according to some : it is also Kalpddi (forenoon). 

>rjvai,a sukla 5 is Naga pam-hami and snakes are then worshipped. If tithi begins 
within ^ ghatikas after sunrise of one day and ends within 6 ghatikas after sunrise on the 
day. the nthi is celebrated on the former day and that is Naga panchami. 

Bhadrapada ukla 5 is Rishi panchami (midday). 

Aivina v.kla 5 is LalUd panchami or Vpdnga-lalitd-vrata, when Durga is worshipped in 

the afternoon. 

Margaiirsha sukla 5 is Nagapuja or Ndga panchami. 

Magba sukla 5 is Fcwanfa panchamlj when Rati and Kama are worshipped in forenoon. 
Sri pamckami is another name. 

Phalguna bahnla 5 is Ranga panchami, when colours are thrown about. 

Shaahii [Tithi Fi). 

Srivana ;ukla 6 is Kalki-JayaHtl (sunset), the last avatara of Vishnu. 

Sravana bahula 6 is Hala Shaskfht. 

Bhiidnipada sukla 6 is Surya-Shashihl or Shanda-Shashthu 

Bhadranada bahula 6 is Chandra Shaihl.hh It is caUod Kapila-^hashthi when it combines 
on Tuesdav with Nak. Rohini and Yoga VyaUpAta and the sun M in Hasta. 

Kartcik.-i sokla 6 is special for feeding of Brahmans when it falls on Tuesday. 

MArirajlr^.a snkla 6 is Skanda-Shaaihi or Mdha-Sha»h[hi ; Champa- ShoahtM, when Siva 
i. worshippo i'as Khandoba. This tithi is special when it falls on Sunday or Tuesday and 
combic 5 wl:b N'akshatra Satahhishaj and Yoga Vaidhnb, or either of the two. 


>• B —tr 


•>< 


S-- B ihow* th%t Nak. SaUbishaj (No. 24) may ooncar with the ^ ^ 7^. 

Mir- i«If«ba it ‘ adhika ’ ; but Yoga Vaidhriti (No. 27) can never concur with this tithi Eye-table v. 

Saptami {Tithi VII). 

A taptami on Tnesdav, combined with Nak. Revati (that is, by Eye-table, eectmn S 
v - in Ashfidha or Sokla 7 in Pansha or Magha) is ve^ auspicions. A iuhlaja^amt, 

•a' on Snndav, is called Fyaya, and is special for donations. A iukla aaptamt, joined 

^ -h fhrfirstquarterof Nak. Hasta. is called Bhadra. A iMa saptamt, coinciding with a 
it-krinti, is lued Mahajaya, which, for making donations, is superior even to an ecbpae. 

Vaiiakha iakla 7 is Ganga-Saptami or GangotpalU (birth of Ganga— midday). 

<r.Ta;.a bahnla 7 is Siiala- Saptami or Sita/a- Vrala, time purvaviddha. 

Bhadrapada sukla 7 is called by some Apardjita. 

Wioa sukla 7 : abont this tithi Saraavati is worshipped under Nakshatra Mula. 

K nrttika sukla " is Kalpddi (forenoon). 
ilr.r-<^ireha sukla 7 is Suryavrata. 

Magha snkla 7 is Ratha-Saplaml or Mahd-Saptami (time, arunodhaya) ; Manvada 

fortno^^Ti. ; 

Ashlaml (Tithi' VIII). 

An A-htami, falling on Wednesday, is special and receives the name of BudhdaHamt, 

-V <C ,r.U in every month is sacred to IJurga or AnnapSraDa; while the Pafta/a 

in every month, (Sled Kdldahfami, celebrated at purvaviddha, is sacred to Krishrm. 

ChaiUa hikla » is BAaeani-ufpatIt : when joined with Wednesday and Nak. Punarvasu , 

uathing on tha ^anmdahlamt, Kriahndahtami or NVis/ina Joyani^midnight); speoml 

when clm^ncd^th Na^ rXi’ ; leU so. when joined only to Monday or Wedneaday; Manvada 

‘“‘‘^B^diapada inkla 8 : JyeahthdGduri-pujana-vrata, when moon is in Nak. Jyestha. 
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Bhadrapada tabula 8 : MahalaTcshni vrata (purvaviddha) ; AsMakc^aUha. 
mna 6nkla 8 is Mdhashtaml and is special when joined to Tuesday, 
arttika snkla 8 is Gopa&htami, when cows are worshipped. 

blJloIo 8 ?q PaoJi, Sgk "»d ““ T'’® >*«• » *»• oaaa wia 

*“ “■* H«k- Bha»,i (Eoli,! or 

mS“ taSlf Shafaltim! 

iVdeanw (Tiiki IX). 

Chaitra snkla 9 is Eama-navami or Rama-jayanti, at midday 
Bhadrapada snkla 9 is A^uhkha-navami. 

Amna snkla 9 is Maka^avami or Durgd-navami Manvddi (forenoon). 

Karttika snkla 9 is Krii^yugadi (forenoon). 

MargasTrsha snkla 9 is Ealpddi (forenoon). 

Magha bahula 9 is RdmaddAi ntmatni, 

Daiami (Tithi X). 

Jyeshtha snkla 10 is DaSa-kard (expiating ten sins) or Omgdvatdra. 

.AsfaSda snkla 10 is UTattud^i (forenoo^), 

®> “•<». (.Iter.<ya) , .p.oi,l ,^4 Nat s«ra,a ; 
BvddaSi (Tithi XU). 

The Bvddafi is called Mahd.dvddaii in the following circumstances 

nth Tithi current at sunrise on two snccessire days : the next Dvadasi is called 
1 Ori. ra Bnmilanl. 

Dvfidaii is called 

Uth a fall .oon or a aaw »o.. li.^ 

12th Tithi, joined with Nakshatra Puehya is Jaya [t.s., by Eye-table s. Bahnia 12 

Do (f Phalg. or Chait.l 

Do. *1.’ 1*^ ®7e-Table s. slikla 12 

j. « BhSd., Asv., ; Bahula 12 in Phslg.]. 

Do. Punarvasu is Jayanti [».e., by Eye-ta4 s, snkla 

, 12 m Philg. ; Bahnia 12 in SrSvanal. 

Rohmi 13 Papanasml [i.e., by Eye^table s. snkla 

„ .,,, , , “ Pausha, Magha ; Bahula 12 in IshSdhal 

Va^kha sukk 12, pined with aNak. Eastd, and Jupiter and Mare in Si,hh ' ■ 

_ Mesha, is Fyofipoto. ^ o»»«Aa, sun in 

Ashada suHa 12 is the commencement of Chdhtrmdsya vrala. 

Sravana snkla 12 is yishnoh-pavitrd-ropanam, 

Vamana jayanti (midday); called SWana Dvadasi when ioine^ 
with Nak. 5raoa?o, and specially, when further joined with Wednesday ’ ^ ^ 

A^a bahula 12 is Oovatsa DvddaH (evening). ryeamesday. 

Karttika snkla 12: (1) «•«<<»» which began on same tithi in 

^^^u)*”***** dvddaii (preparation for waking 

(3) Tulasi viv^ (marriage of Vishnu with the Tnlasi nlantl 
1 - * 1 1 Manvadi (forenoon), ^ 

M&gha sukla 12 : Shtshfnn dvS^ck^t, 

MSgha bahula 12 : Tila dvadasi or Vijaja, when combined with Nak. Havana 

can only happen when a month previone to Mdgha {• Adhiko— See Eye-tohle ■ ] 

Traybda^ (Tithi XIU). 

wo«hippU^“‘*“”“ (pervaviddha) ; God of 
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Bhadrapada bahula 18: (It EaliyugaM (aftenioon). 

(2) MSgha trayodasi, whea combined with Nak. Maghd, 

(3) Oajachaya, when joined to Nak. Maghd and bud hi Hasta, 

Asvina bahnla 18; Dhana trayodail, when money-lenders worship money. 

Mfigha snkla 13 : Kalpddi (forenoon). 

PhElgana bahula 13 ; (1) Varuni, when joined with Nak. Saiahhishaj, 

(2) Mahavamni, when joined with Nak, 

(3) Mahd‘Mahd-VdTun% when joined with Nak. Satabhishaj -f 

Saturdays Yogs, Suhha, 

[2^ jj —Oombinatiotts (1) to (8) can happen only wboii Phalgnni or eome prerioui month ia Adhika— See Eye- 
table 8.] 


ChaturdaH {Tiihi XIV) ^ 

Bahula Chaturdasi in every month is Sivardtri, 

Vaisftkha snkla 14 : Narashnha jayanti (snnsefc) : special when joined to Nak. Svati 4- 
Saturday 

^ravana snkla 14 ; Varalahshtni vraia. 

Bhadrapada sukla 14 : Ananta chaturda^, 

A^ina bahnla 14; Naraka chaturdaH (moonriBe), fasting to avoid naraka or hell. 

Dipavali (see Aivina omdvdByd below), may fall on this tithi if joined to Nak. Svati. 
K&rttika snkla 14 ; Vaihuntha chaiwrdaii (midnight). 

Margasirsha snkla 14 ; JPashdua ckalurda^ 

Mfigha bahnla 14 : Mahd Sivardtri (midnight, when Nak. Sravana is current). 

Special, when combined with €unday or Tuesday and Yoga Siva, 

[Jtf.B.—Voga &.0 can combine with &ivarat»i only when iome month preWou. to Magha ■< Aihikt. 8m By.- 

table 8 .] 


S'uUa PanehadaH (Tithi XV) : 6uhla 15 or Pwmimd, full moon. 

A snkla 15 or ParnimS ia called Somavali when it falls on Monday and is special for 

It is called Ohudamapi when it is further joined with a lunar eclipse. 

Most purnimas receive special names, which are given below ; 

Chaitra pfimimS (1) Manvddi (forenoon). 

(2) EanumaUjayantt* . i o i mi. j 

(3) Special for bathing, when combined with Sunday, Ihuraday 

or Saturday. 

Vahakha 'puTnimdt—K^ma jayanti (late afternoon). 


JveBhtha purnima : — (1) Manvddi (forenoo^. 
^ • (2) Vata purnima or Va 


Sravana pflrnima : 


( 2 ) Fata purmwia or Fafo Sdvtiri (purvaviddha). 

(3) Maha-jyaishthi, when moon and Jupiter are m ^ak. Jyeshtlia 

aud sun in Bohini. 

Ashada purmma :-(l) Kokilci-vrata or VyMa^ja. 

(11 Big-yajurSravava (i.e., SrSvana for followers of Rig and 

Yajur Vedas). j 

(21 Bokshabandhana (tying a string round the arm) <>/ "««- 
purnima. or Narali purnima (throwing coconuts into the 

sea). 

(3) Eayagriva Jayanti^ 

Bhsdrapada phrnima i-Praush(hapadi purnima or iraddha. 

(1) Kojagari purnima or Kojagara vrata (midnight). Lakshmi and 
Indra worshipped ; games of chance. 

(2) Navdnfia putnimd^ when new grain is cooked. 


Asvina pCirnimS 


K&rttika pilrnim& 


.(1) Manvddi (forenoon). 

(2) Chdturmdaya vrata ends. 

(8) Tripuri pumimd or trtpurotsava^ 

(4^ Snecial when joined to Nak. Krittika. 

(5 %id kdrttiLy when joined to ^ak f ; or when moon 
and Jupiter are both in Nak. KrUtika. 
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n/f - , ^ Krittika festival in Southern India 

argasirs a urnima :-(l) or Datta-jayanti (evening). 

' Nak. 

( 3 ) Ardra festival in Bononr of Siva at Chidambaram and else - 

been^ poMnation of Najesa, is said to have 

irdm tL Pn ^Ornima under the Nakshatra 

rfra . the combination could take place only when some 

taSVf was adhika.^ (Sea Byo- 

Magha PurnimS Maha-Maffhi whan jfpwn „ j r x 

Pbsie... p«„i„s , (II „„ZT “ " 

111 pwnima (evening) 

( 3 ) Aaumn fi„ gouth India destruction of the Indian 

^opid b7 Sjva). 

^‘^f^'^l‘‘P<^ncAadat»(mhiXV): Amavisya-Nev,M 

ChudamanUnd is special for donations. ‘ 

and following tithis ; that on which ^ak is" *i “ with previous 

Amavasya at the end of Pausha imd heJ- * bemg the special day. 

jomed with Sunday in day time + Nak. ^rdta^ + ^gf^Vyitl 

[y. 3 .-Th« oaa only happen when eome month previone to Magha ie Adh&a j 

»' «. PBAIb.,., 

_ (j) iSpecial for Sraddhas, when joined with Nak S'nfnm i • xt , 

Amavasya at the end of Phalguna and bednnin.. of Plf^ 

Underhur, j,.u ' v ^haitra : Manvddi (afternoon). 

.ant of Hindn religious faeta. feast. Serie.) contains a foil popular 


Section 


Tkr€ SdtiJicifnTncidaTi yeaT, 


xil 6 ^XuhumiQUdftll C 8 . 1 fiIldflT* ia n/\f 1 * \ t*> ^ 

strictly lunar. The length of the eynodica? month^ni*^® calendar, but 

m the Hindu calendar are neglected in the Muh^r^nd “ addition 

nately 29 and 30 days long, which, again if ciriedTit un-f^^®, 

an error of 44 imnntes per month, which in 360 monSs or Tl ^ 

mooft of thB’‘B.len 6 ap ll „„ rf i'o^M 

extra day is, from analogy, sometimes callJd a leap year containing an 

I3th. 16tk, 18th, 2ui, S 26ft .1 K “?? ““BtaBB ft. 2nd. 6ft, 7ft, Q’ 

13ft 15ft 19ft; 2u,; , 2 : IS 2lftVh'rprX'’;.l;,'- • ‘"•t’ 

27ft “sy'orisr? ’T‘,‘ 

?nC t Itr' &Wp- 

18 
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If we write down the acoumulated error which remains at the end of each year 
by reason of the neglect to take account of 44 minutes and which was adverted to 
in the first section of this chapter, we obtain the following result under the system 
of reckoning the 8th, 19th and 27th as leap years: — 


Year. Error. How error is corrected by leap year. 


Year. Error. How error is correoted by leap year. 


let year, 8 hre. 4S' 
2ad year, 17 hrs. 36' 
8rd yeu^, 2 hrs. 24' 
4th year, 11 hra. 12' 
6th year, 20 hra. O' 
6th year, 4 hrs. 48' 
7th y€»r, 13 hrs. 36' 
8th year, 22 hrs. 24' 
9th year, 7 hrs, 12' 
10th year, 16 hrs. 0' 
lllh year, 0 hrs, 48' 
12th year, 9 hrs. 36' 
13th year, 13 hre. 24' 
14th year, 3 hrs, 12' 
15th year, 12 hrs. 0' 


1st day added by leap year. 

2ud day added by leap year, 

3rd day added by leap year. 
4th day added by leap year. 

5th day added by leap year. 


16th yeai% 20 hrs. 48' 
17th yeafi 5 hrs. 36' 
16th year, l4 hrs. 24' 
19th year, 23 hrs. 12' 
20f.h yeat) 8 hrs. 0' 
21iit year, 16 hrs. 48' 
22nd year, 1 hr. 36' 
23rd year, 10 hrs. 24' 
24th year, 19 hrs. 12' 
26th year, 4 hrs. O' 
26th year, 12 hrs. 43' 
27th year, 21 hrs. 36' 
2Bth year, 6 hra. 24' 
29th year, 15 hrs. 12' 
30th year, NiL 


6th day added by leap year. 

7th day added by leap year. 
8th day added by leap year. 

0th day added by leap year. 

10th day added by leap year. 
11th day added by leap year. 


Those who observe the 8th, 19t;h and 27 th years as leap years add a day by 
means of a leap year in order to avoid the error accumulating to more than 1 day 
at the end of the following year; while those that observe the 7th, 18th and 26th 
as leap years add a day by means of a leap year in order to avoid the error 
accumulating to more than half a day at the end of the following year. 


162. The months and the number of days in each are as follows : — 


Month. 

N umbar 
of days. 

Day of com- 
mencement 
reckoning 
from begin- 
ning of year. 

1 Month. 

Number 
of days. 

Day of com- 
menoement 
reckoning 
from begin- 
ning of year. 

1. Muharram ... 

2. 6afar 

3. Kabl-ul-awwal .. ... ' 

4. Babl.nl-akhir or Rabi. 

na-Baoi 

6. Jamada’l-Bwwal 

6. .Jamadal-akhir ^ or 

J amad-iiB- san i 

30 ; 

29 

30 

29 

30 

29 

30 

59 

89 

118 

148 

7. Rajah ... ... >• 

B. Sha'ban 

9 Ramazan 

10. Shawwal 

11. 2l-l-ka'da ... ... 

12. Zf-l-hijja 

- Do. (when inter- 
calary) 

80 

29 

30 

29 

30 

20 

30 

177 

207 

236 

266 

293 

* 325 

i 


All readers are familiar with the names of two of the Muhammadan months, 
Muharram and Ramazan, and all are equally familiar with the fact (due to the 
strictly lunar character of the year) that Muharram is liable to occur at any part of 

the solar year. 

163. The Muhammadan day, like the Jewish, is reckoned from sunset to 
sunset, and the first day of Muharram is that on which the moon is for the first 
time visible at sunset after new moon. This is called the heliacal rising of the 
moon. Our readers are familiar with the Muhammadan usage of observing the 
heliacal rising of the moon from eminences of any sort, and passing word as soon 
as she is seen, so as to give notice that Muharram has commenced. 

To the reader who is by this time quite at home among tithis and their 
endino- moments, we would quote the following rule from Messrs. Sewell & 

Dikshit’s Indian Calendar : — 

is well to note that where the first tithi of a month ends not less than 5 ghatikas 
before sunset, the heliacal rising of the moon will probably take place on the same evening ; 
but where tbe first tithi ends 5 ghatikas or more after sunset, the heliacal rising will 
nrobably not take place till the following evening. When the first tithi ends within these 
two periods between 5 ghaiikas before and 5 ghatikas after .sunset, the day of the heliacal 
rising can only be ascertained by elaborate calculations,*^ 

Where so much depends upon sunset and moonrise, it is obvious that places 
with different longitudes and latitudes will often not agree in regard to the exact 
date of commencement of the Muhammadan year. 
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Section i 


Theorn a I anomalies and eguations of the centre. 


frora^ex^^pks“a7ready ® H sufficiently obvious 

popular lan^e a - this place in 

elliptic^, not™ i?cukr? if 7olwr7haf ffe TT 

uniform from day to day or from hour to hotiT^^Tvf- cannot be 

eccentricity of the orbit and the correction to h ' irregularity is called the 

the equation of the centrl to be applied on this account is called 

166. 1 he following extract from Professor Jacobi’s Table in Voi r e 
Jd lu^ar anomalks and i wm ^7 «f H theory of solar 

siddhantas has been worked into sections e to ^^f fho “"terial furnished by the 
below. See explanation prefixed to these tables on pagef Ts" to^ 77^So w^^ 

LT * 7 ? V 


Surya siddhdida 

d *8 eqn. + * 0*6 eqn. — 


Deg. Min. 
0 0 
30 0 

60 0 
90 0 


Deg. Min. 
180 0 
150 0 

120 0 
90 0 


5 *s eqn. — ; 0 ’b eqn. + 


Deg. 

180 

210 

240 

270 


0 

0 

0 

0 


Deg. Min. 
0 
0 

300 0 

270 0 


Moon’u equation of the 
centre. 

Deg. Alin. Beo. 
0 0 0 

2 32 0 

4 22 30 

5 2 48 


0 

1 

1 

2 


San’i eqn. of the 
centre, 

Min. Sec. 
0 0 

ft 3 

53 26 

10 :U 


s 


167. Let ns try to interpret in detail the meanino- of this fablo w 
supposed to measure the moon’s rate of progress, begfnning from uerie>p7 tb ^ 
pomt when she is nearest the earth, and at every step we must SstinS’ tf® 

!r„rlrr sk/w„^w w iscfa . 

uniform rate of motion eaual to tb« mnnn +v.„ i y “^Laiutu at a 
attains on account of the eccentricity of her orbit, which she 

and "" ■‘‘PaHgee 

When the moon’s mean position is 30° from oenVee „ •.• 

advanced by 2 degrees 82 miiutes ^ ^ 

trom”“ee°’ ™“ *" ** 61° 22- SO" 

aad apo^:,\ri:‘TaT^ ^ P-igaa 

ia atilt r,t^Lr„"f‘tt’mZ“ P^i’"” 

At 120° from perigee, she is 4° 22' in advance of the mean position that io 
exactly as she was at mean 60°. position, tliat is, 

F,oiT8j’T„£!;T‘’lf'’l'' '’"'^ »f ‘6a Man position, 

oioof ^ • ‘^^'^aids she begins to slow down, and when she oucrht to be 

a« 32- OT 207"'f? ‘’wf T “''T'’ "“^od only tV 

270 onwards she begins to move quicker, though she is still bebin .1 

her mean position. At 300° she is behind by 4° 22' 30" and at 330° she is behind 

mauiier we might trace the sun’s moan and actual positions from 
tl7?bL7tabf ^ apogee back to perigee, using the figures in the la^t column S 
the su^fs ^°^10'^S'" maximum equation of the centre for 

cnv,' Planetary Table IV) we do not refer to the 

n s or moon s position by degrees, but by days, which is more readily intellio-ible 

Sirs i “ T’“‘ ““ ““ “ 81 iiaV S 

wnicn the above figures have been extracted. 
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171, It is now necessary to explain how the anomaly md equation in degrees 
are converted into days and fractions of a day. Let us suppose the sun and the 
moon to move in the same plane and in circular orbits, describing equal spaces in 

equal times. Let AB, BC, OD be the mean spaces described 
by the sun in three successive tithis, and let AM, MN, NP 
be the corresponding mean spaces described by the moon 
in the same tithis. If there were no irregularity or eccen- 
tricity in the sun’s and moon’s motions, the first tithi would 
be the time taken by the moon to gain 12°, that is, the 
arc BM over the sun ; similarly the second and tliird 
tithis would be the periods in which the moon gains (MN 
minus BC) and (NP minus CD) over the sun. But owing 
to the eccentricity of their orbits we will suppose the sun to be at B" (actual 
position) when he ought to be at B (mean position) and the moon to be at M' 
(actual position) when she ought to be at M (mean position). Then in the period 
of a mean tithi (•9843 day) the moon gains over the sun the arc B'M' but our 
tithi is the period during which the moon actually gains over the sun 12°, i.e,, we*^ 
must cut off from B'M^ an arc equal to BM and determine the time during which 
that length is gained by the moon. Our problem would be solved if we knew the 
time during which B'M' minus BM was gained by the moon. 

172. Now B'M' minus BM = MM' minus BB'. The time during which 
MM' — BB' is gained, is evidently the time during which MM' is gained minus the 
time during which BB' is sained. The times duriug which MM' ^and BB' are 

^ '' iT J 

respectively gained are obtained by turning MM' and BB' into days at the rate of 
29*5^058 days to 360’. For nakshatra and yoga equations other scales, viz., 
27 ‘321 66 days and 25*4202 days respectively to 360® were used for converting 
degrees into days. For the moon’s anomaly, the scale 360® = 27*5546 days was 
used. 


173. As the equation for the sun as well as the equation for the moon is 
sometimes positive and sometimes negative, and for tithis we have to take the 
difference between the two equations, some confusion would result from our having 
to change signs so often. Therefore the sun’s equations are tabulated, as in the 
extract given above, with the signs reversed. That is why the sun’s eccentricity, 
starting from perigee, is shown in the table extracted above as negative whereas 
it is really positive. 

174. The reader will also observe that the moon’s equation in the above 
table is, as it should be, positive between perigee and apogee, whereas in Eye- 
table e to g it is negative for the same period. The reason is that when the moon 
does in a given time more than the mean space, this is equivalent to a given space 
being done in less than mean time. This is why in the Eye-table, which derives 
equations of time from equations of space, the signs of space-equations are 
reversed. In the C8ise of the sun’s equations, a double reversion of signs takes 
place, first a reversion in order to make the operation of combining the sun’s 
and moon’s equations always an addition, and secondly a reversion in order to 
derive equations of time from equations of space. As a final result, the sun’ s 
equation of time is shown in Eye-table h as positive after perigee and negative 
after apogee. A third reversion takes place in calculating sunrise, where we have 
to derive equations of space from equations of time. 

175. In calculating tithis, all we have to do, is to sum up the equations of 
the sun and the moon according to the Eye-table whether they are positive or 
ne«yative. Before taking the moon’s equation, however, we in practice add to or 
deduct from the moon’s anomaly the sun’s equation and we determine the equations 
foi* the net moon’s anomaly. The reason is that when the effect of the sun’s 
anomaly is to diminish or increase the mean time that would be necessary for 
a tithi it is necessary to take the moon’s anomalies for the altered mean time. 

176. Conversely, in calculating yogas ^ where we have to take the sum of the 
nroper anomalistic equations of the sun and the moon, our yoga equations in the 
Eye-table have had to be suitably altered as to their signs. 

177 'Sot nalcshatras. we have to convert the moon’s eccentricity, in other 
words her equation of the centre, into days at the rate of the moon’s sidereal, 
motion, i.e., ^60® for 27*32166 days. 
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• J ® anomaly in the Flye-tables (sections hand il is expressed, not 

m days of the anomahshcjew, bat as days of the solar year,' and this is done 
for convenience ot use. The length of the modern anomalistic year is 365-2596 
days while that of the Hindu sidereal year is 365-2587 days. There is no practical 
error in adopting, as the Indian siddhantis liave done, an identical period for the 
anomalistic ^d solar sidereal years. The modern anomalistic lunar month 

13, like the Hindu anomalistic month, 27-5546 days. In conver1in<r degrees of 
anomaly into days we, therefore, put — “ ® 

.Sun’s anomaly : 300° = 365-2o8756481 days. 

Moon^s anomaly ; 360° = 27-45469999 days. 

179. The above theory of anomalies and equations is subject to an important 
variation in practice. Supposing a mean tithi is accomplished ac A days of the 
solar year, when the moon’s anomaly is B days, tlien, if the 0’s equation for A 
days IS a, this means that the tithi would be accomplished'(suppo.sing for the 
moment that the «’s anomaly had no influence) in A -a davs of the solar year at 
a moment when the moon’s anomaly would be B-a Now we proceed to deter- 
mine the influence of this moon’s anomaly B—a and find the moon’s equation to 

put down, as the actual ending moment of the 
titai, A~a — 0 days of the solar year. 

180 Strictly speaking, we ought to take (1 ) the sun’s equation for A+h + a 
toys of the solar year, where h is the equation (positive or negative) of the moon 
tor anomaly B, and a is the 0 s equation, positive or negative, for A davs of the 
solar year, (2) the moon s equation for anomaly of B + « day.s, and then add the 
equation so found. But in practice this refinement is not necessary for the sun’s 
equation, since the maximum value of 6 + a is ( -4138 + 1784 — ) -6922 day and the 
maxim^ variation of the sun’s equation for this period is about -0018 day or 6 nalas 
only. We may note, however, that in the test example, worked by Prof. Jacobi 

^ ® <i'ff®rence of 4 palas does occur between his 

rightly surmises in a footnote 
(^p i«d., Vol. I, p. 430) that the difference must be due to an abridgment in the 
Hindu method. VV^e now soe what the abridgment consists in. 

Section ii. — Tables for converting space into time. 

181. In the body of the present work as well as in the connected tables 
measures of time alone are used, and measures of space (i.e., deprees of celestial 
longitude, to|7rec5 of mean anomaly of the sun and moon, etc. >, have been .rener- 
ally excluded. This is the principle known as Largeteau’s method, which was 
first applied to Indian astronomical computation by Professor Jacobi in 1888. 
Messrs, bewell and Dikshit have applied the same principle in their “ Indian 
'aiendai (189^- ■ Ihe present method is founded on Largeteau’s principle, but 
differs nmtermUy from it as well as all previous applications of it in one important 
respect. Instead of using Largeteau’s method to discover how much space has 
been accomplished at a particular moment of time, the present writer has used an 
adaptation of the method to discover the moment of time at which a particular extent 
of space has been accomplished. Thus, instead of determining the expired portion 
or a tithi, corresponding to a given moment of time (i.e., generally to mean sun- 
rise on a particular day), as is done by Messrs. Jacobi and Sewell, and then 
calculating the unexpired portion of the tithi by means of successive approxi- 
mations, tiie present writer investigates, directly and once for all the endina 
moment of (j the very thing required by Indian usage. Not only does this 
procedure abridge the labour of ascertaining ending moments of tithm, nakshatras 
and yogas, but it furnishes a very ready criterion for testing whether a month. is 
(idhika or hshayay whether two tithis ended on the same day, etc. 

182. The principles upon which space was converted into time for the 
purposes of the present work are set forth in the following paragraphs. 

183. The principal measure of space, the distance of the moon from the sun 
was converted into days in the ratio of 29-530587946 days to 360° in the case J 

aiddhanta, 29*5305925 days to 360° in the case of the Irya siddhante 

and 29-530582052 days in the case of the Brahma siddhanta and Siddhanta 

Diromani. ** 

* . 

184. The increase of the moon’s age, according to the Surm siddhanta for* 
each solar year is according to the above rate of conversion^ 10*891701134 days 
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Instead of reckoning the increase of the moon’s age, however, the present method 
reckons directly the rrfardation in the date of appearance of the first new moon 
in each solar year, for which purpose it is, of coarse, necessary to deduct 
10*891701134 days from *29*530587946 days: result, 18’638886812 days. This, 
then, is the number of days by which the appearance of the first new moon is 
retarded each year, and the first thing to do every year is to calculate the interval 
of retardation for that year. The interval (if we take the retardation for one year) 
will, ipso JaetOy be the date of appearance of the first or Vaisakha new moon in 
solar year 1 of Kaliyuga (expired). From this date all other mean new moons for 
that or any subsequent solar year may be found by the successive addition of 
multiples of 29*53059 days; and the mean ending moment of every tithi is given 
by the addition of the titbi equivalent in days (according to the Bye-table section d) 
to the date of mean new moon. Precisely the same method was followed for the 
Arya siddhanta, Lalla’s corrections being introduced at the appropriate date, and 
for the Brahma siddhanta and Siddhanta Siromani. 


185. The mean anomaly, in the case of the moon as well as that of the sun, 
was reckoned from perieee, as in Professor Jacobi’s article in the Indian Antiquary 

m ^ ^ ^ ^ Tn * ^ 

(1888), and not from apogee, as in his articles in Volumes I and II of EptgrapMa 
Indira. Tor the purpose of the Eye-table, the moon’s mean anomaly was converted 
into days in the ratio of 27*564599899 days to 360® in the case of the Surya 
siddhanta, and of 27*554566936 days to 360® in the case of the Arya siddhanta. 
The increase of the moon’s mean anomaly for a single solar year is thus : — 

SoFyii siddhanta, 7*043957797 days. 

Arya siddhanta, 7*049310381 days. 

The anomaly of the moon at the first moment of Kaliyuga was taken as 90^ 
from perigee, that being the figure according to all the authorities. From the 
year A.D. 1600, the corrected period of the anomalistic month (27*55459797 days) 
has been adopted for Surya siddhanta calculations. 

186. The moon’s mean anomaly, as entered in the Eye-table, corresponds to 
the tithi or space accomplished, while the equation is the addition to or deduction 
from the tithi, to be made in order to arrive at the time or ending moment of the 
tithi. Consequently, the equation in time was in every case added to or deducted 
from the mean anomaly, after the conversion of the anomaly' in degrees into 
anomaly in daps. The same procedure was adopted in regard to the sun’s 
equation. This procedure is explained more fully in, the next section. 


Sbctton iii . — ConstTUciion of ayii wooris anomaly iaifes, i.e., of Eye-table ^ 

sections 6 to i. 

1S7. The accompanying three tables show, in detail, the different processes 
employed in the cr^mpotation of the sun’s and moon’s anomaly and equation 
tables in Eye-table, sections e to i. 

188. Table I shows (1) how the 0 day of the sidereal-anomalistic year was 
arrived at for the Eye-table, sections h and i; (2) corrections^to be applied at 
different epochs when using Eye-tables, sections ll and i; (3) Sodhya in degrees 
and in days at different epochs under Brahma siddhanta, Siddhanta Siromani and 

Surya siddhanta. 

189. Special Taijlk I. — The sun’s anomaly at the moment of commencement of 
the mean solar year (columns 2, 8 and 14) was taken from Professor Jacobi’s tables 
in Ep Ind,y Vol. I, and the sodhja in degrees entered in the columns next to the 
above were obtained by conversion from Dr. Schram’s figures quoted in 
Mr. Sewell’s Indian Chronnrjraphy. By subtracting the sodhya from the anomaly at 
0 day, mean solar vear, we obtain the sun s anomaly at the commencement of the 
true ^lar year, namely, at Misha sanicrdntly which is entered in columns 4, 10 
and 1 6 of Special Table I. The anomaly in degrees being converted into solar days 
at the rate of 1*0146 days for each degree (this ratio is the same for all siddhantas), 
and the result being subtracted from the total number of days in the year, 366*26 
days (for all siddhantas), we have the 0 day of the sidereal -anomalistic year for 
the purpose of the Eye-table, sections h and i. lu the Arya siddhanta alone the 
sidereal year is absolutely identical with the anomalistic year and the 0 day is 
81*29 days of the solar year always. In the other siddhantas, the anomalistic 
year is slightly different from the sidereal year and this is shown by the variation 
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ofthe ^odhya from contary to century. Nevertheless for the construction of 
anomaly fables the 0 day of a particular epoch has to be selected. It will be seen 

tSnJ^ thJ’q'^v ^ the Kye-table per- 

taining to the several siddhantas is correct for the following re.=<pective epochs 

Brahma siddlianta, K.Y. 3900 to 4000. 

Siddhanta Siromani, Circa K.Y. 550, 

Surya siddhanta, K.Y. 3600 to 3800. 

19a The Brahma siddhanta could not have been brought into use much 
before the eighth centu, 7 A.D.. and the 0 day of the Bye-tables, sections h and i 
IS correct for that century. The corrections to be applied for subsequent 
centuries, up to a luaximum of— 04, may be neglected, since the sun’s 
anomalistic equation undergoes hardly any change -in the first three decimal places 
for -04 of a day. Similar observations apply to the Surya siddhanta anomaly 
tables which may be used for any epoch in the epigraphical period without 

C 0* F* X* ^3 G 0^ XI • 

bard ly worth while to construct separate anomaly tables for the 
Siddhanta Siromam which was intended by its author Bhaskaracharva merely as a 
recension of the earlier Brahma siddhanta ; but it will - be seen from column 9 of 
ab e I that the ^banges rapidly from century to century, and the period for 

fh« °slddba fa Eye-tables sections h andi would be quite correctfor 

epigraphical period in particular, and rememberino- that the 
Siddhanta Snomani could not have been m use earlier than the twelfth centurv 

Thus in calculating a tithi or a yoga by the Siddhanta Siromani in, say, the four^S 

rsC:fd ttstff rwriVsTf r 

tmn by the Siddhanta Siromani for^a sun’s anomaly of 90^ vrwTreqi red we' 
should take from the Brahma siddhanta Eye-table l[or i as the case n?av be' the 

"t when applying the sSSlSa 

oiromapi. At win fe seen that in working the illustrative problem annend 

for^d\4lfl “ 'iv '«■' Tul 

J J purely supposititious, however since ' 

the Siddhante Siromani did not come into use till some e^t centuries latei-’ 

192 We may now consider Special Table II which shows the process of con- 
vertmg the sun s anomalies and equations in degrees into anomalies £d eTuations ?n 

8.„-, anomaly and eqaatioa in 24 stagna 6y the diSereTt iddlSito T„" S! 

transformation of these figures into Eye-table, sections h and i, the following 
stages may be noted : — x x, me xonowing 

(1) Before the .stages of the anomaly could be converted into days of the 
solar year, the fii^t step, namely the determination of 0 day of the sidereal ami 

days for the hnrya siddhanta and 81-2!. days for the first Aryn siddhanta (nollns 
5’ lo and 30 of lable II) was effected m the manner already explained under 
Special Table I. Ine subsequent stages of anomalies entered in columns 5 to 8 1 5 
to 18 and 30 to 33 were arrived at by adding successively the day eq ,d val’ent 
of „-7.) degrees, the unit stage in Professor Jacobi’s tables. ^ ^ 

O’ bi TT^ The conversion of tlio equations in columns 0, 19 and 3 t of Special 

Table II, which are ,n degrees, into days was effected at the rate of ‘JaSi 

day.s for 860 degrees for tithi equations and 25-4202 days fo'- :{6() de-n-ees for 
yoga equations. 'xcj,iee3 lor 

. (3) The sun’s anomaly in days, already determined, was corrected bv 

including or excluding the corresponding equations, as each case mierht require'^ 

this-^rpcess requires some explanation and somewhat careful reflection on thenart 
of the reader who makes acquaintance with it for the first time. Some of the 
observations below can be more easily understood with reference to the moon than 
the SUB, hut the method of reasoning is the same in both cases. 
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193. To construct an Indian Calendar of tithis and nakshatras, we have to 
pass at every step from the mean phase of a moment to tbe moment of the actual 

ph and from the anomah^ at the mean e7idmg inoment of a tithi, or yoga, 

to tht' actual ending moment of the tithi or yoga ^ 3,n A we have to accomplish thia 
passage, in other words, to bridge the interval, by means of an equation. 
The phase of a moment/* say, the phase accomplished by the moon at sunrise 
on a particular day, can be calculated, as is done by Professor Jacobi, by ascer- 
t.aining, fii*3t the mean phase accomplished at that 'moment, and then the 
fraction of the phase resulting from the addition of the acceleration in degrees 
(let us call it A) or retardation in degrees (which we might call R), corresponding 
to the mean anomaly of that moment. For most purposes this is enough, because 
it will enable ns to determine approximately the time in which the remainder of 
the phase will be accomplished, and all we want generally is to 6nd out on what 
day between sunrise and sunrise a particular tithi or phase actually ended. 

194. But we may also want to know when the tithi actually ended, which 
knowledge is necessary (1) wlien a tithi is likely to have ended about the moment 
of sunrise, and we want to know definitely whether it preceded or followed 
sunrise, for in either case the day of the tithi would have a different vara or week 
day, ( 2) when we want to know the limits of an adhika month or of a kshaya month,. 
Every Indian panchanga, therefore, always gives the ending moment of a tithi in 
ghatikas and palas ; i.e., in 4 decimal places of a day, and our aim is to devise 
a method which will give us this result. 

195. We know the moment of every mean phase just as we know the mean 

phase of every moment; we know also for any moment, which we may call n the 
mean phase or the mean event of some other kind which must belong to it and 
also the accelei-ation in time(— a) or retardation in time (+ r), belonging to the 
mean anomaly of that moment. For instance, we know that at a moment n the 
moon attains a mean elongation of 96®, in other words that n is the mean ending 
moment of the 8th tithi : we also know what the mean anomaly, which we may 
call M, of that moment is; lastly, we know that the acceleration belonging to 
that mome nt is + A in degrees or that the retardation belonging to that moment 
is E in degrees, so that the actual place of the moon at that moment n is, 

+ A, or 96® — R, But what we wish to know further for the purposes 
of Indian' astronomy is the moment, let us call it X, when the moon’s mean 
elongation plus the acceleration or retardation belonging to that moment wih 

together exactly equal 96®. 

196. Ihe contents of the first ten columns of Special Tables II and III (pages 
79, SI below) which are all the material we have in Prof. Jacobi s and other exist- 

tables will not enable us to solve this problem, and we shall have to attack it in 
a somewhat indirect manner, as shown in the remaining columns of Special Tables 
n and III. In doing so, we lay down, as our fundamental proposition, that ihe 
mean anomaly in days of the vtomeut of an actual 'phase (which anomaly we may 
denote by m) + the accelerotion infraction of a day, appropriate to that phase (which 
we may call a) = amanaly in days of the moment of Hut mean phase. A little 

reflection will convince the reader that the same equation serves as a bridge (1) 
between the mean ending moment and the actual ending moment of a tithi and 
(2) between the mean anomaly at the mean ending moment and the mean 
anomaly at the actual ending moment of a tithi. We shall also use this identity. 
We proceed to arrange according to the above proposition and the above identity 
the mean anomalies note*l in columns 5 to 8 of Special lable III and the accelera* 
tions noted m column 10 of the same table. The formula for retardations is 
exactly similar, namely, the mean anomaly ofthemommtof an actual phase minus the 
rtiardtjiion appropriate to that phase, or m — r = mean anomaly of the moment of 

the mean phase (in days). 

^^ben the mean anomaly of the moon at the moment of an actual phase or 
tithi is *287 day (column 5), this quantity plus the acceleration due to that anomaly, 
0271 dav (column 10), or *3141 day, is the mean anomaly at the moment of the 


mg 


ence between the ending . f. 

We proceed to tabulate other results in the same way with pairs of figures ot 

•which one is taken from column 10 and the other from columns 5 to 8. 
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( 1) For a mean anomaly, at mean tifhi end, of -287 dar .l no?! ^ 

’• » X ;: : ’> • :: -S ;; 

(5) ,, lo.^ftrt * *w»»* „ 10 925 ,, — 

fft\ ” IS ISO „ + 0271 7Q 3;iT ” - ^oa 

V®' I ,p ifl al7 —*09^1 

/7^ ’* 14‘064 „ _ 0271 lAO-i? 

« : •• •• - -’; ieS" :: ” 

•• - -2932 .. 23-817 i. ” " 
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tl 
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rotArtSS.^” «colopa«.„ (a), while oaseA (5) w' (8) 

These results ate made use of iu columns 11 to 14 of Special Table III. 

MewfL BiTddMoTa^dlMto^^^ «f Spm.i.1 Suu-Table II, page 79 
to 14 for tithi equations , column, isl IsSS ?ddrnS‘1 ‘ “ 

wrrected agam in columns 26 to 29 ?or yoga equations and tiitn b “me m°^ 

tl,” “’T” ® «i-“i»"^d beco^JT m +“a m“ T 

columns 5 and 1 in order to form” tte" crt^ifedliiUtbrto cZ^n 

anomabesZ™ l2“ 7°. nd°8 Se” to fom tw'“‘1 d'"" ‘ V 

s‘:bt“^t “ rou^Zrr toia c=ns^'S^:t8 

to 26 iSbrj. jddhtotu) and that of cimni “'“^88 hifo 

yoga equations by the sfirya siddhanta in columns 30 to 33. for 

■ + 1 , / r, in the senses above explained are retailed 

that thf reader may be enabled to follow easily the^different steeps of the ’pro^c^sT 
will be seen that the equations in degrees in column 9 of both tables and in 

3Ld"’'”"z “'r+tp : ^ ^ ?,;■ 

uay, are cn led —a or + r, because (1) the same quantities when nosiHvo 

res\eci-velv that is negative, they are called R and a 

retardation in space means an increase of time in passing from- the mean to the 
actual eudiug moment of a tithi or phase : and (2) the combination m + a means 
hat when an anomaly in days is m + a, the corresponding eqmtitnts ~t 

be diflerent stages required for Eye-tables, sections e to i, pages 1 71 to 194 below’ 

spending to a sun s anomaly of 123-20 days is --1177 days and^the equation* 
coi responding to a sun s anomaly of 127-02 days is —-1262 day. From these 
anomalies and equations we derive by proportionjjd parts, 

©'a anomaly. Eqoation. 

12i^'m 5 day — ’J IB day (I), 

1-6'94 day — ‘126 day (:^). 

Between (1) and (2) we proceed to interpolate, again by proportional parts 
the anomalies corresponding to the following equations: — -119 -120 — -121 

123 -124, and — '126 as in Brahma siddhanta. Eye-table li for 

1 IS, page 193 infra ; the same device is used in regard to moon’s* anomalies and 

ll^below” Eye-table e to g, pages J7l to 

193. The anomalies and equations of the moon for nakshatras, Eye-table 
section f. are not shown in Special I'able III, because they are dealt with in 
exactly the same manner, only with a different scale of conversion, as stated 

P^^'^ffraph 46, page 14. Equations according to the second Arva 
tl, ” shown in Special Table III in order to bring out the fact that 

ney differ from equations according to the 6rst Arya siddhanta only in the fourth 

ecimal place, and that, therefiire, separata anomaly and equation tables for the 

second Arya siddhSnta are not necessary. 
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6- I BAP. IV.— coNSTRutrrios op tables; sbo. iv ; paras. 199—200 
Section iv. Computafion of number of daijs comprised in each solar month. 

i- 

199. The days in each solar month are obtained from the number of days in 
the solar Tear up to tlie moment of each sankrauti entered in section a of the Eve 
table. The manner in which these days are fixed is by no means simple ; but it can 
be nndeKtodd with some little tronble by reference to special Sun -table I which 
was explained above. It will be seen from that table that the sun’s anomaly at 
the moment of_^m.neneement of the mean solar year K.T. 4200 was hv SQrva 

anomaly for the corresponding day in 

K.Y. 43W was 25^728.. . I he difference is -0032° for a hundred years or 0022 
for t^-thirds of a century. Consequently at the commencement of mean solar 
year K.Y. 4^07, the sun s mean anomaly was 23273241°. The equation for this 

h’’ *0 Table I and all the authorities 

_ 1385 ; haiUr. Dikshit, for some unaccountable reason, as admitted by his ioint’ 
anther. Mr. Sewell at page 15 of his /nV/a.aCAronoyraii% adopted 2-139436S° 
n J u® siddhanta for K.Y. 4238. The figure Adopted bv£ 

Dikshit wdl “ot become true for Surya siddhanta till somewhere about iO.OOO 
K .\ . or A.D. / 000. Dikshit must have had some reason for this extraordinary 
^sumption, but it “ay be prt^umed, in the case of such a well-known system as the 
burya siddhanta, which had been in use for hundreds of years, that there was a 
general consensus or tradition among Indian astronomers as to the number of 
days comprised in each solar month, and that Mr. Dikshit adjusted his fiffures in 
sqme way to suit the general tradition. In any case, it would be very unsafe to 
attempt to recalculate the lengths of the solar months so as to suit the correct 
lodhya for K.Y. 4238, and to ran counter to what must be presumed to be the 
tr^itional lengths of the solar months under the Surya siddhanta; and the 
obj^t of the present work is to expound in plain language results acted on by 
Indian astronomers and calendar-makers during the epigraphical period, not to 
correct those resnlt^s on account of any error, real or presumed. 

200. It being given, then, that the mean anomaly of the sun at 0 day mean 
solar year in K.Y. 4267 was */82*7324l^ and that the equation for this anomaly or 
6odhya in degrees was 21 8944°, therefore, the mean anomaly of the sun at 0 dav 
true >olar year was 28^73 ;:41° — 2-13944°=280-59297°. From this we have the 

following successive stages of anomaly and equation, which enable us to calculate 
the moment of entry of the sun into each sankranti by Surya siddhanta. It will 
be seen that all the stages of the anomaly and all the equations given below are 
extracted from Professor Jacobi’s tables reproduced in columns 1 to 4 and 19 of 
special. Sun-table II, pages79 and 80 supra. 


Sen's aDomaly, 

Mean longitnde of 
sun in degreve. 

Equation in degreeB, 

Trne loagitade of boo. 

280*69207' 

< 307 6^000'' 

' 

- 2 13944 

-h 24*70759 

H- 2* 139440 

-j- 1*73472^ Diff. 

26*50231®! Diff. 

(SU'2^000 ...1 

-1- 28*51759 

-f 1*04565 > *08917® 

80*16814®} 3*06083® 

34)25000 

-f 68-51759 

+ ■7X065 

69*22814® 

346*00000 

62*26759 

-f- *57333 

62*84092 

11 25000 

88*51769 

- *43278 

68*08481 

IS 00000 

92*26759 

- *57333 

91*69426 

41*25000 

118*61759 

- 1*44689 

11707120 

45*00000 

1 122*26759 

- 1*64917 

120*71842 

/ 1 2S000 '.r *4* 

1 148*51759 

- 2*06278 

146*45481 

76 00000 ... 

1 162*26769 ! 

- 2*11306 

160*16454 

101*25000 

178*51769 

- 2*18444 ; 

176*88315 

105*00000 

181*25000 

182*26759 

20>*51769 

- 2*10806 
- 1*64565 

180*16454 

206*87204 

13500000 

212*26769 

1*54917 

210*71842 

161 2*000 A 

23851769 

- *71056 

237*80704 

iwtwooo 

242*26769 

- *67388 

241*69426 

19126000 

268-6X769 

4 '48276 

268*96087 

106’OO'X)O 

272*26769 

-f* *67233 

272*84092 

221*25000 

298*61769 

4- 1*44689 

299*96898 

00000 at* 

802*26769 

-h ) *54917 1 

308*81676 

247*m000 

824*76769 

+ 2*01889 

326*78148 

261 250Mf 

828*61759 

+ 2*06278 

880*68087 
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201. Oiir object being to discover the moment of the Indian solar vear when 

the sun enters each sankranti, i.e., whenhistruelongitudeis 30° 60° 

reaSeL 26'502Vl° u- table that when the sun 

“d when his true longitude is 30 16314°, his mean longitude is 30-16314° less 
1-64505. As these figures are taken from t^vo successive stages of the sun’s 
anomaly according to column 4 of Sun-table II (page 79 supra), his equation at 
^y pomt between the two stages is assumed to be in proportion to the diffeJLce 
between the equation of the first and the equation of the second stage, irother 
words, when the sun reaches 30° true longitude, his mean longitude will be' 

— 30 -(l•64555-f• 16314 X -024358) 

= 30°-( l-64555-j--00397376412) 

= 30°— 1-64953° 

= 28-35047° 

This then, viz., 28-35047° is the sun’s mean longitude when his true longitude is 

30 . In order to know the number of days of the solar year that m?3“Le 
e apsed when the sun reaches 28-35047° mean longitude we must find his distance 
^this moment from the point when he commences the true Indian solar ve^ 

sTSi^^rdegts i.e to 0° mean longitude i the 

from the commencement of the Indian sXr yeEr to^ mean lo °^tmfe^ 28^-3504r 
= 28*85047° -f 2-13944° = 30-48991.° ^ Jongitude 28 35047 

(1) Now the sun takes or 1-014607 days to travel one degree of 

mean longitude. 

of mean longitude he takes 30-48991° x 1-014607 = 

fm ’I, *tie number of days consitituting Mesha month 

(Tamil ChiUtrai) according to Sui-ya siddhanta. ” 

Dikshit’s corresponding figure is 30-93527 days, which is identical with the 
result reached by the present method. 

For the remaining sankrantis we may omit the explanation which is the same 
as the above and simply give* the working. 

(2) When the sun- reaches 60° true longitude, his mean loucntnde is 

60°-(-57333 + 2-84092 X 

= 60°I.68ia4’=6!rMsi^’' -OSmeS) = 60--(-57f33 + -WTSOSZ) 

Now (59-331876°-h 2-13944°) x 1-014607 = 62-35594021954 days 

Dikshit’s result = 62*3555 days 

/Q^ wu -L Difference *0004 day 

Voj nen the sun reaches 90° true longitude, his mean longitude is 

90° -f- (-57333 -.1-69426 x 90°-(-5 7333-1-69426 x -038925) 

— V'0° -f (-67333 — -06595) = 90° -f -507:^8° = 90-50738°. 

Now (90°-50738 + 2-13944) x 1-01407 = 94-00011209974 days. 

Dikshit’s result = 94-00028 days. 

Difference *000 1 7 day. 


(4) When the sun reaches 120° true longitude, his mean longitude is 

120°+ (1-54917 -0-71842 x = 120° + (1-54917 - -71842 
X -02819°) 

= 1 20° + (1-5491 7 — -02015)= l?0° + 1'52892° = 121-52892° 

Now (121-52892 + 2-13944) x 1-01461 = 125-475154 days. 

Dikshit's result = 125-4755 days. 

/-\ WL !,►.,« Difference -0004 day. 

(o) AVhen the sun reaches 150° true longitude, his mean longitude is 

150° + (2-10306 — •164.':4 X = 160° + (2-10305 — -16454 
X -010855) 

== 160° + (2-10305 — -001786)= 160° + 2-10127 = 152*10127° 

Now (152-10127 + 2-139^) x 1-01461 = 156-4941, 67’ days. 

Dikshit’s result = 166-49417 days. * 
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(6) When the sun reaches 180" true longitude, his mean longitude is 

180= + (2‘10305°+ 16464 x 3^) =180= + (2-10305=+ -16454 
X -008:1=). 

=180= + (2-10305° + 001366=) =182-] 0442°. 

Now (182-1044J + 213l»44) x 1-01461 = 186-935663 days. 

Dikshit’s result = 1 86-93555 days . 

(7) When the sun’s true longitude is 210°, his mean longitude is 

210= + (1-54917 + -71842 x 3 ^^) =210° + (1-54917= + 71842 
X -09638 X *26) 

= 210= + 1-54917= + -06924 x '26= = 210° + 1-64£17° + 018024° 

= 211-567)9°. 

Now (211-56719 + 2-13944) x 1-01461 days = 216-8288838643 days. 

Dikshit’s result = 216*82888 days. 


( 8 ) When the sun’s true longitude is 240°, his mean longitude is 
240= + (-57333 + ) -69426 + 13722 x 

= -r *57333 -}- r69426 -f- *035295 = 240^ + *57353® + *05980® 
= 240-6331-j®. 

Now (240*63313 + 2*1394^j x 1*01461 days= 246*319477 days. 

Dikshit’s result = 246*31916 days. 


(9) When the sun’s true longitude is 5:!70®, his mean longitude is 

:i70= - (-57333 - 2-84092 x =270= - (-57333 - 2-84092 
A -03613) 

= -270= - (-67333 - ‘10263)° =270° - -47070° = 269-5293°. 

Now (269-52930 + 2- J 3944) X 1014607 days = 276-637005 days. 

Dikshit’s result = 275-63694 days. 


(10) When the sun’s true longitude is 300®, his mean longitude is 
300°— (1-54917°— 3-381676 X 

= 800= — (] -5491 7° — 3-81676 x -02668) = 300°— (1 •64917°— -101881°) 
298-55266°. 

Now (298-55266 + 2*13944) X 1*014607 days = 805-084309 days. 

Dikshit’s result = 306*08499 days. 


( 11 ) When the sun’s true longitude is 330®, his mean longitude is 

330° — (2 06278= — -68037 X 

= 330= — (2-06278 — 58037 X -01287) 

= 330'- — (2-06278° — -0U747) = 330° — 205631 = 327*94469°. 

Now (o27*94469 + 2*13944) x 1*014607 days =334*90566888 days. 

Dikshit’s result = 334*90555 days. 


( 12 ) We know tha^* when the sun’s true longitude is 360®, he has completed 
865*288756 days of the Indian solar year. 

202. Duration of .solar month.^ by Siddhanta l^iromani and Brahma siddhdnta . — 
The above calcnlationF for Stirya siddhanta will have shown that the method 
there followed is correct for the purpose of ascei’taining the duration of solar 
months by Surya siddhanta for the epoch K.Y. 426/. So far as the writer is 
aware, there is iio recognized list showing the duration of solar months by the 
Siddhknta ^iromani either in Mr. Diksbit’s Bifttory of Indian Astronomy or any- 
where else. The writer, therefore, used for the Siddhanta Siromani the method 
already tried by him successfully for the Surya siddhanta, taking of course the equ- 
ations from column 9 of special Sun-table II (page 79 supra) and hxing the dura- 
tion of solar months by Siddhanta Siromani for the epoch K,Y. 4280 which was 
selected by the writer j and he arrived at the following results, with which may be 
compared the results recently published by Mr. Sewell in Epigraphia Indtca for the 
epoch K.Y. 4500. It will be seen that the results approximate as closely as may be 
expected with investigations carried on by two different writers working indepen- 
dently on a subject of acknowledged diflBculty and not altogether free from doubt. 
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Siddhdnta Siromani, 


Day of Indiaii solar year when 
8UD enters. 


( 1 ) 



By the author's 
method. 


( 2 ) 


By Mr. B. 
Sewell’s method. 




MSsba saukranti 
Bishabha saukranti 
Mithuna sankranti 
Karkataka sankranti 
Simha sanki'^ti 
Kanya sankranti 
Tula sankranti 
Vrisohika sankranti 
Dhanus sankranti 
Makara sankranti 
Kumbha sankranti 
Mina sankranti 


• •• 


• • • 


• • • 


• * 


« * 


* * * 


» * < 


* • * 




« » • 


• * • 


« « 






« ■ 




« * • 


• •# 


• •• 


« * 


DATs. 

0000 
30*9109 
62-3111 
93-9;u2 
125 4213 
166-4805 
186-9662 
216*8599 
246*3774 
276-71 60 
305-1.533 
334 9385 


Hr. Sewell’s 
variations for 
K. V. 4200. 

W 


DATs. 

0000 
30-9106 
623092 
93*92984 
126-42065 
156*48109 
186 96819 
216*87306 
246*38164 
275-7201 
805-15744 
334-9424 


Actual Tariation 
of column 2 
as compared with * 

column 3. 

■■ 

(5) 


FBACTION OF DAT-i FB ACTION OF DAT. 


+ *00039 
+ *0019 
+ -0017 
+ *00027 

- -00072 

- *0014 
-■ 0034 

- 0029 

- -0033 

- *00105 

- -00014 


+ *0003 
+ *0019 
+ -0014 
0006 
- '0006 
- •€<•20 
- -0032 


- -0041 

- -0041 
“ • 0039 


which aie entered in secUw aTl th^^BrahmrsTddhinU “oof^'ng to Brahma siddhanta 

Section y.--Gonstruction of Sunrise table HI. 

203. The moment of sunrise for any latitude and longitude in India oan hn 

bj of Table III based on the rales aad table of asT “ive“ b^ 

Professor Jacobi in Volume I of the Evinranhia /‘wriiV/r p « oj 

himself given detailed tables for sunrise in Volume II of the same pTblicSi^n bS 
the results achieved by means of those tables can, it is believed ^be more easiW 
reached by Ae present Table III, For the purpose of determining the equation of 
Ume for each day of the solar year, the sun’s equation of the centre according to 

suitabrmoaiS" ^®P™duced in paragraph 1 25, page 44 sfpra, had to be 
1 Thus (according to Professor Jacobi’s table) in the 10th degree of northern 

or time to rise , or in lunation-longitude, 

( 360 ) ^ 29*53059, or 2*46088 units of space take L544 x 4 seconds of 
time to rise ; 

.M unit of space takes = 1644 X 1-62 = 2,510 seconds. 

Th^ 2,510 then, is the factor by which each day’s equation of the centre accordino- 

*e s„. i. in .he ’If 

Older to give that day s erjuation of time. ° ' 

And generally, all the asus in Professor Jacobi’s table were multiplied 

2-46088 ~ ^ factors thus obtained were multiplied again by each 

day 9 equation according to Eye-table h in the present work : the result was 
each aay s equation of time in seconds as entered in Table III of this work. The 
tame ^result could of course have been anived at directly from Table IVC 
‘ bun s equation in degrees for each day of solar year. ” 

204. In the present Table III, the moment of sunrise for any dav of anv 
solar year is obtained by simply adding a figure in the column « Tropical lonffi- 
tude to the figure opposite the given day of the solar year in the column 

Equation of time ; and the result is the correction, in seconds of time to be 

Sve7latitildr° determine the local sunri.se for the 

Section vi . — Determination of test tHhi htf different siddhantas. 

^xam'ple.'^—Ashddha inkla 12, Kaliyuga 3585 (expired)^ A.D, 484. 

205. A single test problem, the same as that worked outbv Mr. Dikshit in 

ntroduction to De. FtREi’s Gupta Inscriptions as well as by Professor Jacobi in 

22 
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V<dame I of Epigraphia Indica, will suffice to demoustrate the absolute reliability 
Md extreme simplicity of the above processes as carried out in the present work. 
The problem is to determine the ending moment of Ashddha iakla dvadast in 
Ka4%yugaZh%b (expired), A.D. 484. The ending moment has to be determined {a) 
Tcr l^nka and ^6) for the latitude and longitude of Eran (Lat. 24®, Long. 78® 16*). 
L^tly^ the problem has to be worked out, first according to the Surya siddhanta^ 

Md then according to the first Arya siddhanta^ and. then according to Siddhanta 
Siromam and Bredima siddhanta. 


Sii/rya siddhanta. 


Beferenoea to tables. 

Days of solar year. 

\ 

1 

Moon’s mean anomaly 
in days. 

(Table II) : Kaliyuga S686, A.D. 484, • March 18*2212. 
lint new moon in solar year 

Eye-Uhle y : Ashidha sukja 12 1!*. 

24*3900 

70*8734 

4-494 

15*764 


95*2634 

20*268 
(0*B Eqn.) — *0454 

Bye4able B: O’s Eqn, for 85*86 days of Bolar year » 
Bye-tafale e : Eqn. for anomaly of 20’2]2 days = ... "! 

— *0454 

V A 

+ *4138 

20*212 


+ *3684 + *3684 


* Sngliih month, day, and fraction of day marking 

commencement of lolar year 

95*6318 
* March 18*2212 



113*8530 



Out result is : the tithi ended at '8530 of a day, i.e., (by Table VI) at 51 ghati- 
kas 11 palas on the 113th day of the English calendar, counting from 1st March, 

206. Thb reader will be pleased to note that this absolutely correct result for 
the ending moment of a tithi is obtained by simply adding up six or seven figures 

from Table II and the Eye-table and that absolutely no other process is required 
for any tithi in any year. 

Now, by Eye-table section q, the 113th day of the English calendar, counting 
from 1st March, is 2l8t June ; 

by Table VI, *8530 of a day = 61 ghatikas 11 palas ; 
by Eye -table j we arrive at the week-day as follows 

co-efficient of A.D, 400 2 

co-efficient of odd year 84 ... 0 . 

co-efficient of June ... ... 3 

day of the month ... 21 


Since 26, divided by 7, leaves remainder 5 = Thursday, the final answer is 
Thursday, 21st June, A.D. 484, 51 ghatikas 11 palas after mean sunrise at Lanka. 

— This is the absolutely correct ending moment, according to Mr, Dikshit ; bat Professor 
Jacobi arrives at a resalt wbicb is 4 palas short. To arrive at the latter result, <Cs +0’s Eqn. 
rDO«il he added to 0’b Anom. before ascertai oinsr Eqn,, just as 0*8 Eqn. is in the actual work- 
ing napra, added to C’b anom. before ascertaining I*s Eqn. This extra step, however, is a nicety 
seldom reqoired in practice, since the error on this account can never exceed 6 palas. 

t^07. To determine the ending moment of the above tithi in true local time at 
Eran , — We first of all (v. pp. 40, 41 supra) find the sun’s sidere.al longitude for 
^5*85 days, for which purpose we deduct the iodhya^ 2*17 days. Remainder, 
94 days nearly. 

We torn to Table III and bring down the entry- under latitude 24^ corre- 
sponding to the 94th day of the solar year, for o’s trop* long, and the entry 
corresponding to the 95th day for the equation of time. 


• _Vot-. In tho ftolar Tea.r, K.V. 3586 we make no oorreotion for the difTerence between 0*8 sidereal and tropical 

1 ongitade becauae In K.Y. 3600, i.e., only 15 years later, the 0*8 eidera coincided with the Q’s tropical long-itndo. 
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a) Equation of time (95th day) : + 148 seconds of time 
Tn day) : + 2,647 seconds of time, 

de of Bran r+2l3^dLr?ATn^S*! time difference for the 


longitude of Bran f4-2-5.3 deorfin*. i -7 j ^ ““® difference for the 

« 


608 seconds of time. 

Now 3,403 seconds oflime divided hv fift ^ '*'• seconds of time, 
of a dav Addino- tL.o *1, ®’ "7 y^> are o6 minutes 43 seconds or ’0393 

df f«r l8h4rfiukM2!''K%tg^^ 3585,^-8i2’^f 

^g7l57 of Dr^.Tf.' Fl7e?s cipia l^ikshit’s result at 

dft«nS-MrDlk/hi/'(loft^^ cfl/c«fa/eaf by other sid- 

it^ll SiromaTai^theTr^ 

Bye-table ^hJtt retlte 

aTt”L'fhma resuhs t’L sfddh^nt rs"weU 

by the first IryatiddhSta/ of tte present method 


A.D. 400 
84 years 


• ■ * 


4 * « 


• « « 


Oommenoement 

of Ind« Solar Year. 

March 17'40S05 

•72917 


« t i 


• • • 


San's nnomaly, 

23-82164 

0-55681 


I « « 


t * • 


24-87836 


« * • 


Moon’s anomaly. 

21-4181 Equation. 
13-4954 

24-378.3 


Eye-table y AsbSdha Sn. 12 . . . 


* • S 


* * s 


March 18*2222 

JSun's JBqn. for 95*62 days 


■ s • 


70-8734 

95-6617 


* « « 


59-2918 

» 

55*1092 (2 anomalistic 

months). 

4*1826 

16*764 


• it 


I 


• « i 


• • • 


19-946 

-•0429 


Sun’s Bqn. for 95-62 days + -41 (i’s Eqn.) 


* • • 


Sum of 0*s + Bqn. 


+ •3670 


« « • 


• * • 


... +*3670 

March 1 8*2222 


19*903 ( Eqn. + *4111 
... 0'a Bqn. — *0441 

+ *8670 


March 113*8409 


50 according to the present method at *8409 of the day i e at 

Sfb- whereas Mr. Dikshit’s result for the same 

!? ghatikas 48 palas, a difference of 39 palas. This difference 
though ordinarily negligible, is somewhat surprising when it is considered S 

Diki?t^s°Md‘’-?*^*^l^*r^\‘-^® identical with 

lliksnit s and if only for this reason, it requires explanation. 

nf Bif f fo found in Professor .Jacobi’s statement at page 450 

pigrapha Indiea, Vol. I, that the distance of sun from moon is the same in Arra 
as lu Surya siadhanta up to K.Y. 3600. The distance of sun from m“o„ is the 
^me as the mean ending moments of tithis. The reason for this assumption mav be 
conjectured to be this, that the Indian astronomers of the sixth century Td were 
content to rely on the Surya suUhunta for retrospective mean calculations there 
being no object in making them separately by the Arya siddhanta. If we’ make 

Surya siddhanta and adopt^ 95-2034 as the interval from the beginning of the 
0 ar year to the end of Asnadha §n. 12. From this we must deduct the difference 

^tweenthe Arya and SOry a siddhanta ^odhyas (2-1707 minus -2-1468 =i -0239 

day, because the Surya siddhanta true solar year begins 0239 day earlier than 
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the Arya siddhanta true solar year and, therefore, the interval from 
mcnoement of the Arya aiddh^ta year to the mean ending moment of 
mustt ctfit'f'is ptirtbus^ be less by *02^9 day. 

Then onr fiixures by Arya siddhanta will be— 

Cororoencement of Ind. sojar year A.D. 484 ^ ... 

fer interval up to Ashadha s 12, 95’^634 days less 

*0239 tiay ••• • • •*• * 

Son’s Eqn. by Arya siddhanta for 95 24 days = —'0418. 

Moon's Eqn.* will hare to be modified by adopting Stirya 
siddliantA fi^ires .^o far as tithi ending moments are 

conccrneii. 

Moon’s anomaly for the ending moment of tithi will there- 
fore bo — 

■Jl* i l81 (Arya siddhuota, fig. on page 8/ ). An. at commence- 

ment of the ludian solar year. 

; Arva siddhanta, tig. ou page 87). — Bye-table p, addi' 

tion for 84 years. 

'J4’3d61 [ie,, ^ Surva siddhfiata, tigure on page 86 for 

nitf rval betwetn comnK ncemeat of Indian solar year and first 
w noon ill ye.^r less sodhya difference. 0239.) 

7‘ 1 (Kye-iab!e y, a<idition to :’s anomaly for Asbadba,. sukla 12. 

I ‘ • 

.".^‘1 '9 -iwo auom. months), 
r i • *s eqn.) 

b !h. tor this anomaly is + .*4119. 


the com- 
any tithi 


March 18*2222. 


95-2395. 


tVii • r O’;' uiid ‘ 3 Eqlib. 


I 


mo 


* * * 


4- -3682 


March 113-8299 


'I- 1- « mnrnpnt, of the tithi is now ‘8299 which is 49 ^hatihas 48 palas 

.„,l ‘.“rarS .TmJ. tksLf. «suH (pag. IK of Dr. J. F. Foorr's «.pf. 

^ • 1 • \ 


/i.ptcrip/tonx). 


Section vh. 


-C-mlrurtlon of TaUes for wiMntras and yogas— E>je-lable, 

aeclions S X- 

Ml- Th.- method of nsing these tables having been already explained (para- 
» - - _ ,1 tvOv *,f ri^maina to state liovv' they were constructeu. 

■f . ‘ws lo&o *s7o’ '■ 1 LZi : aod af eratoo. 

longitude other new .uoon, '‘moon’s longitude - sun s 

moon »’• !'‘® Jj*;; . tbe sou’s longitude is also the moon s longitude. 

and to .tundfi into days of tl.e solar year. The sun’s 

0 point of the 

of the orflinary or siddhanta for which the sodhya, 

the formula [t - itvu i year. 

ment of the Indian so ai j _ •* desyreHs of lon«-itude by multiplying the above 

formula liy 0356. which U the fraction of a degree accomplished by the 

/ my' \ 

day or InniFitnde at the moment of the first new 

Now thiB being also the “0°" ® . ,30 gy' for each nakshatra, tne 

moon in the solar year we have, at the rate ot Id tor eac 
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following expression for the number of j ^ 

completed at this moment : atras and fraction of a naksbatra 

(i — 2- 171)694) X -9806’ 

Wnen i is a maximum, i g 90*^Qn*;QQ ^ i 

‘2i3-9660l6° " expression becomes 

^ T~^ ^ •> J *5 Ot>»> 

13*33 I8*’***^ ^ — ■ .1 . > > 

becauso ;) nakabatras cover 40’ „f loo^Ueae and 26-966M6’ L eounl to 40’ _ 

13-038’, Smoe a degree of moon’s longitude is aecontplisbed ,o or 

f ®9892 of^^4’‘lToS‘w„^rS'J£“ *>' 18« X WO 

first new moon in the solar rear to the ' ^ nnuimnm, the interval from the 

mm is -9892 01 aday TSt ° vbv .‘”V™”'”'"i 1 "kshatra or 

o^ne with the entry “3rfl nokshatra ^ " *°°'iS9^of^^ 

1-01191 day, the mean Lration of a n^kifitra '' 

o .!• 4 ^ interval from first neiv moon in the solar vear to tbo 

ending moment of na'ishatra EnitiM: for it will be seen tW-fc.- u 
x^9856°VoTn 4 ? Tn I? remainder arrived at by deducting (/ — 2*170694) 

for t m the expression (i 2*170694) x •9850°. • • • p to 29 days 

for yogas tli© formula is, (moon’s — sun’s longitude) + 2 x 

sun s longitude =. moon’s yoga longitude ; and the Yoga-table, section v tf the 
Eye-table, is constructed accordingly. s»ecuon v ot tne 

voffaVable? ^be main difference between the naksbatra and 
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CHAPTER V.— PLANETS, PLANETARY AND ECLIPSE 

CHRONOLOGY. 

Sec'I'ION i. — Calculat ion of planets’ viean and geocentric places. 

214. Tlie mean sidereal periods, used in Table IV, are those of modern 
European astronomy adjusted, as explained below, to the Indian sidereal year. The 
following table compares the sidereal period of each planet, by Surya siddhanta 
without blja, with that adopted in this work as well as with the results of modern 
astronomy. A full explanation of the difference between columns 3 and 4 is 
furnished in paragraphs 217 to 220 below : — 


Planet. 


Col, 1. 


Mar^ 
Mercury 
Jupiter 
Venus 
Saturn 


• • • 


* « ( 


« * • 


•P" ■■■ ••• 

215. In the first place it was thought unnecessary to observe in regard to 
planetary sidereal periods the same scrupulous adherence to Indian authorities 
which is incumbent in the case of the solar year and the synodical month. In the 
next place, the difference between Indian and modern astronomy in the length of 
the sidereal year results in a slight displacement of the starting point of Indian 
celestial longitudes, which displacement amounts to T 4-96" in 50 years and 
should be added to the precession,* amounting at the present epoch, according to 
modern astronomy, to 41' 52-27" for fifty years. The total difference between 
Indian sidereal and modern tropical longitudes is thus 48 57-23" for 50 years or 
59" per annum, while Bhaskara’s estimate of the precession, 59*9007" per annum, 

is oniy slightly larger. 

216. If the slight annual displacement of the zero point of Indian longitudes, 
■which is a iiractical postulate of Indian astronomy, however unrecognized in 
theory, is applied to the sidereal places of planets, their mean sidereal periods will 
have to be altered as shown in column 4 of paragraph 214 above. In this manner 
alone will it be possible to apjily to the planets the same precession as is applied 
to the sun, for the purpose of converting sidereal into tropical longitude. 

A- B _Bv takino- tliis slight liberty with the mean sidereal periods of planets, the exact agree- 
nf the mo-in olaoe of anv planet with its place in modern astronomy is secured, and the serions 

diver-renoes b^twc^en the two systems, commented on in Whitney’s notes on T® 

been effectually avoided. As a result, the place, whether mean or actual, assigned to any planet m 
Table IV may not tally exactly with Indian calculations, unless the corrections indicted m 
pLagraph’ below are made ; hot the difference will generally be found to be very ^ile 

tbere^isan obvious advantage in having for every possible epoch a mean place for each planet, 
identical with that assigned to it by modern astronomy. 

217. The reader may be desirous of being furnished with a somewhat fii ler 
exnlanation of the expression “ the alight annual displacement of the zero point 
of ^Indian longitudes’’ In the Encpciopadia Butamuca, llth 
13, page 492, the lengths of the sidereal year m Indian and in modern Europea 

astronomy are compared as follows ; — 

Surya siddhanta, 365 d. 6 hrs. 12 min. 36-56" 

Modern astronomy 36& d. 6 hrs. 9 min. 9 60 

The difference between the two lengths of the sidereal 

a-stionoray he is still assumed in the Siirya siddhanta to continue to move on f 
00^39687 01 a day before completing his “““S' i 

of a degree In c^nSqneuce, the 0° point of Indian celestial longitude which m 
theory fs supposed to be absolutely fixed in the neave ns, is actually shifted ev ery 

, TeTctnA “““TnnUoir 

astronomy,” 


SHrya siddhanta 
without h'ja. 

Col. 2. 

Dav-'i. 

68l;’99749 
87*969702 
4332*3206 
224-698568 
10766-7730 


Modern 
astronnray 
(Bncycl. Brit.). 
Col. 3. 

Days. 

686-979702 
87 '969255 
4332'68479 
224-700798 
10759-2010 


Fi{j;nrc adopted 
in this work. 

Col. 4. 

Days. 

686-98818 

87-90939 

433292495 

224-70170 

10761-2795 


lOn" 
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jmr. §0 far a* the bod ib cooceraed, bj *002361 of a degree. For 1,400 vears this 
Bhift amount* to .3-3054 or a little less than 3* degrees. If. aecordmg to the 
general opinion of historians of Indian astronomj, the *un wa<j at the 0 point of 
longitude ^d in Zetj Piscium on or about lb March A.t). 532, his present 0 point 
in A.D. 19-12 Ib, according to Indian aatronomj, 3J degrees to the east of Zita 
PUrium. 

218 The practical consequence of this shift i* that a planet which waa with 
the iuninZrta Pisctum and in 0“ longitude on 18 March A.I). 532, and which 
during the last 1,400 year* baa, by modem astronomy, completed a certain integral 
DQfuber of re volutions, must in A.D. 19:]2, i.e., at the end of exactly 1,400 years 
and exactly at the end of the last of those reyolatioai, be ex hypothe$l with the sun 
agam io Zita Puei'fjni ; but in Indian astronomy such a planet would still be 
degrees short of a conjunctiou with the sun, because the suu’t point of longitude 
bail in the interval of 1409 years moved 3 J degrees away to the east of Zita Pistrium. 
Now the (f of longitude must in any system of astronomy be the same for the sun 
as for the planets, as otherwise we would be in hopeless confusion in investigating 
their relative positions ; and therefore it is inevitable that any conventional 
laugtbening of the sun’s course in order to reach his 0 point of longitude should 
entail a proportionate lengthening of the sidereal course of each planet. VVe will 
now proceed to study the exact amouuts by which the sidereal periods of the 
different planets have to be lengthened. 

219. jtfarf, — The pericnl of ilars’ revolution is 1*8808*2 sidereal years (modem) 
and to keep up with the Indian sun, Mars’ revolution must be carried forward by 
1*88082 X ’0023G1® = *00441 degree, before Mars can be said to liave returned toO® 
longitude. Now Mars’ motion (modern astronomy) being 1*9083 days per degree, 
the lengthening of the sidereal period of revolution in hU case is 1*9083 X *00141 

= *0084748 day. 

Atld Mars* modern sidereal period : ... 68G*9797o2 days. 


Total sidereal period for 3Iari, required by 

Indian astronomy ... ... ... ... b 30*988 177 days. 

That is, if we tix the sidereal period of Mars at the figure la^it arrived at, we 
shall, it is true, not arrive at his true mean sidereal longitude for any given year, 
particularly for remote years, but the correction to be made in onler to get either 
his true mean sidereal longitude or his true tropical longitude will be the same as 
in the ease of the sun. For the remaining planets, the working is given below 
without the explanation which is the same as io the ca^e of Mars. 

Ilfrrury.— : *2*144 dsy prr degree; *241^ year f<ir oue iidtrtMl r»^voiutioa (mod. 

sstreo.) 

2U)8 X •0023fil X *2114 day -- '000139 day. 

Add Mercury's ludereai period (moderu) ... ... ... ©7*069*253 (mod. astr.j. 

Total required by Indian a’ltronomy ... ... ... dajr«, 

/n/>iUr.— Kale : 1*J*08.> day 4 per degree ; I years for I lidcre^I revuiutlim (mod. 
astron.) 

11 Sfils X *002361 X ‘Uy ^ 

Add JapiieFs sidereal period (oi/jdsrti) ... 

Total reqaired by Indian asiroooiay 

y^nui.— Kate; *6-12 day per degree; *6151 y«ar for oae sidereal revolailon. 

•6151 X O' *2^16 1 X *"6242 day ^ 0 0000065 day. 

Add Vcoos' sidereal pervxl (modem) . . 22l 70^>7Uo (mod. astr.). 

Total reqaired by Indian astronomy ... .*• 224'<0li04 days. 

: 29^8864 da?* per degree, 2*^ 46 years for oae sidereal re^mlatioo. 

X 2946 X 00-2361 days = 2 07a55 days. 

Add SaturB^i syeresl period (nnodera; . ••• 10750'2010 fesoti. astr.) 

Total requirod by Indian tstrooomy 


O8370o day. 
... 4:i32*5-'79. 


... 43^ 2 92425 days. 




1076l‘i795 days. 
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220. It will strike the reader that the result of adopting periods of revolution 
diff ering from those recognized in Indian astronomy must be that in a long period 
of time there would be a considerable divergence between the mean longitude of a 
arrived at with the aid of the and that) for instance^ implied in an 

ancient Indian record. o guard against such divergencesj it is necessary 
to tabulate them from epoch to epoch, so that in a given case we may know what 
to expect in an Indian record. This is a precaution which should certainly not 
be neglected by an investigator and it will be found from the small table in 
para^aph 297' infra that the necessity for such a correction has been foreseen, 
and the table is made good use of in the investigation of Rama s ^horoscope, of 
which the final result is set out in paragraph 300 below. See also Table IV-B. 

221. After settling the sidereal periods of revolution of the several planets, 
which*are necessary to bring Indian astronomy into line with modern results, we 
have next to settle the exact quantity by which the mean longitude of each planet 
is increased every year. The best method of ascertaining the annual motion of a 
planet is to take a long synodic period, the longer the better, that is, a period after 
which the sun and the planet in question come very nearly together. An example 

will illustrate what is meant. 

Mare’ period -for 193 revolns. = 193 x 686'9882 days.= 132588'7226 days. 

368 Indian solar sidereal years = 8t53 x 365-2o8756 „ = 132588-9286 days. 


_ = 193 revolns. of Mars + '2060 day. 

Mars’ inovement in -2060 day =- -206 X -524= -107944 degree and 198 revok- 


363 years 


tions = 193 X 360= 69480 degrees. , „ . 

In 363 Indian solar years, or 198 Mars’ revolutions + 2060 day, Mars movement 

is 69480-107944 degrees. 


In one Indian sidereal year Mars’ movement = - - 191-405253 degrees. 


« w _ _ 

Mercury : 1,474 revolutions of Mercury = 1474 X 87-96939 
355 Indian sidereal years = 355 x 3b5-258756 ... 


129666-88086 days. 
129666-8585 days. 


• 355 Indian solar years = 1,474 revolutions of Mercury - -02206 day. 

Mercmy ’s movement for -02236 day = -02236 x 4-09283» = 0910045 degree 
S 355 Indian solar years = 1,474 Mercury’s revolutions - 0915045 = 

530039-9084955 degrees of Mercury ; >«?o-Qft84U55* -- 355 - 

o. Japi..r = -.81 X = oC76J»,,o a.,,. 

1 55 i Indian Sidereal years 

1551 Indian solar years = 131 revolutioiis^of ^ 

Jupiter’s movemeuHj^^ " 47159-911346f7r degrees of 

.-. Jn^ter^s*^ ’ movement in 1 Indian solar year = the last figure -i- )5o4 = 

Venue - iSf resolutions of Venus = 346265-325864 days (= 1541 x 224-701704). 
Indian sidereal years .... = 346265-3011 d^-s - 

-. 948 years = 1541, revolutions of Venus - day .0895604* = 

^ ^ 360°)--(-0247 X l-o02 degrees) =554"60 — OdJODU^ 

554759-96043]* of Venus. , . « .. . oafl — 

Venus’ movement in one Indian solar year = the last figure . 948 

2^-189831°. ^ _ 18 X 10761-279.5 = 139896-6335 days. 

^“'“^3 Iudr;s:i yea^L 383 X 365-25875^484= 139894^3 days. 

The last fignre^Se’d by 383 gives Saturn’s yearly movement for one Indian 
223 FrlTe 70^17 m!tiouVoTthe planets, fixed as above, ^re obtamed 

( 1 ) the daily t 

se?S .4 ?v (8) ’cjoUc variation, for dMoront 
cycles, prefixed to Table V-Ae 
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Table 

sufficiently accurate for the purposes of Indian h are handy and 

find that so eminent an anthLty « ProC/J; ‘''“"e *“ 

ato adopted the same “les in hisoontribntion to^'v'epjr/adL^'^ 

U«.d“fsTpl“ em K teethr^ H •*%§-“ “ 

from the Siidhaela Siroml- ' ‘“''en, partly from Warren and parlij 

ViTiWa KuchiS”ia*'™tedioM°“peration°'for''d’r™“i f simplified by 
espeomlly -hen the nnmberT ,S‘r,e!r“ d t^rSC'^e 

Eamas horoscope (pages 118-120 below) is at all coosiderable Thisincon 
yenieoce ,s altogether eliminated ivhen Tables V-A and V-B are used and Zre 
18 hardly any problem m Indian planetary records which cannot be’ solveJl by 
means of those tables. Stil , it is occasionally of importance to know wliat mean 
longilnde corresponds to a given geocentric place of a planet on a particular day 

Mars, as will be explained in paragraph 282 below, this informatio.: is indSpen^ 

has been devised for each planet (vide Table IV), and the reader will do\.ell to 
familiarize himself with it by studying sec. iv (pages 132—134) of this Chapter. 

226. Indian astronomy reckons nine planets, spoken of collectively as 

nava^has, the Sun, Moon, Mars, Mercury, Jupiter, Venus, Saturn, Eahn 

seen that the first seven are named in the order of the davs 
of tte week, and this is nearly always the order in which they are referred to in 
In lan astronomy, showing that planetary week-days and planets’ names came 
into India at the same epoch. Eahu is another name for the moon’s ascendino- 

of foe points at which the moon’s orbit cuts that of the sun (the 
echptic), the other point, or the descending node, being called Ketu. An eclipse 
cannot happen except when the moon is at either node and the sun is at the 
same or the opposite node ; hence the popular legend which depicts Rahu as a 
dragon swallowing up the moon or the sun at the time of an eclipse. (See the 
quotation from Paripadal at page 109 below.) All the planets, except ESbu and 
Aetn, move, like the sun, from west to east in their apparent path round the 
earth. Lahn moves in the opposite direction, and Ketu is always assigned a 
position 180“ from that of Eahu. For Eahu see Table IV-K, and for eclipses see 
lable I V-L, and section v of this Chapter (pages 134 to 150). 

227. All the data necessary for calculating the geocentric longitude and 
latitude of the five planets, Mars, Mercury, Jupiter, Venus and Saturn, are given 

m ui V A ■ aotnal geocentric places at any time can be deduced from 

Tables V-A and V-B, as shown by numerous examples in sections ii and iii of this 
chapter, or from the plaoetary Eye-tables included in Table IV. 

228. The longitude of any planet is its distance, measured in degrees, from 
an arbitrary point in the ecliptic, which point may perhaps best be defined as the 
0 point of the sun’s mean longitude. The sun’s mvan longitude is always 0 at a 
certain part of the Indian solar year, namely, at 2-1707 days from the com- 
mencement of each Indian solar (according to the Surya siddhiinta), w^hile at the 
moment of commencement of the Indian solar year, the sun’s actual longitude is 0. 
The difference between the sun’s mean and actual longitude at any time is his 
equation of the centre, and this difference is due to his varying pace at different 
times of the year as he journeys round the earth. The sun’s mean longitude and 
equation for every complete day of the solar year are given in Table IV-C, and 
these are most important data in Indian astronomy. Table IV-D gives the 
increase of the sun’s mean longitude for hundredth parts of a day. ” 

- sun’s mean longitude at any moment is ascertained (in Surya 

siddhanta,) by deducting 2-1707 from the number of days and fraction of day 
elapsed since the commencement of the Indian solar year, and applyino- to the 
result the table of sun’s longitudes (Table IV-E). The difference between the sun’s 
longitude thus calculated and the mean longitude of the sun for the same monioiiT 
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triven in any European I^autical 4/»nffn«c, .is the true Indian precession, and this 
difference should always be added to the longitude of a planet given in this work 
for years subsequent to A.D. 532 in order to arrive at the corresponding longitude 
according to the Nantica I Alinanae. The following table gives the precession to be 
added to Indian celestial longitudes at various epochs since A.D. o32 (when the 
European and Indian longitudes coincided*), in order to arrive at the European 
celestial longitude. The initial rate of precession adopted for this table is ‘01 63^ 
of a de<rree per annum or 1-63 degrees for every 100 years. The exact method by 
which the precessional quantities tabled below have been arrivqd at will be found 
fully explained in the paper on precession appended to this work. 

(The European longitude of a planet is called its tropical longitude from its 
beins regulated by the tropical year, whereas the Indian longitude is generally 
called & »idereal longitude from its being regulated by the sidereal year— see 

further paragraph 289 below.) 


AS. 


Kalijuga. 


lodian 

precession in 
degrees. 


AB 


Knliynga. 


Indian 
precession in 
degrees. 


AD. 


Kaliynga. 


Indian 
precession in 
degrees. 


532 

3633 

562 

3663 

592 

3693 

632 

3733 

662 

3763 

700 

8801 

732 

3832 

762 

3862 

800 

3901 

832 

39S3 

862 

sr>63 

900 

4001 

932 

4033 

962 

4063 

1000 

4101 

1032 

4133 


I 


00 

0’5 

10 

1-6 

2*5 

3*0 

32 

3-7 

4*3 

49 

3-4 

00 

65 

7*0 

7'6 

81 


1062 

1100 

1132 

1162 

1200 

1232 

1262 

1300 

1332 

1362 

1400 

1432 

1462 

1500 

1532 

1562 


4163 

4201 

4288 

4263 

4301 

4333 

4303 

4401 

4438 

4463 

4501 

4533 

4563 

4G0I 

4633 

4663 


8*6 

9*2 

97 

10-2 

11-8 

114 

11-9 

125 

13-0 

13‘6 

141 

14'6 

15*1 

16*7 

163 

16'8 


1600 

4701 

1632 

4733 

1662 

4763 

1700 

4801 

1732 

4633 

1762 

4863 

1800 

4901 

1832 

4933 

1862 

4963 

1900 

6001 

1932 

5033 

1962 

6068 

2000 

5101 

2032 

5133 


17 3 
17-9 
18*4 
190 
19*6 
20*0 
20*6 
21*2 
21*7 
22*2 
22-8 
28’8 
23*9 

24*4 

% 


•'>30 Numerous practical applications of the foregoing observations regarding 
the difference between European and Indian precession will be found in section 
ii and iii of this chapter when we come to compare our verification of Ramas 

investigations by European astronomers. It will be explained m the 

*Se lauru, abLt tha aama time. TMs difference S 

looked even by competent European astronomers like Bentley wnen wrici g 

about Indian horoscopes. See paragraph 291 below. 

231. 'I'be reader who has carefully digested all that has “f. 

feisru Vin probably still be puzzled a good deal to understand their aotu^ 
motions as depicted in Table V-B. He will find that while Jupiter 

occasionally adhere to their mean ''‘^bro'li? oot 

'^?\SouXSe*cett™T^^ be enabled to form a definite picture 

of each planet which picture is materially 

different from that presented by the mean longitudes. 

C32. It i3 possible to calcolate, in tbe manner explame . 

subsequent par^t. 8“!“““ 'SS SytS 

— . n.,., s,. „ ... i,-;;;!,,- •• 
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J^oweyer, to demonstrate that it is equally possible, by 
foranv niimbpr^Af 17 construct a ready-made Ephemeris 

■as in Regard to tifcXfksLt^^ ^ of planets as well 

almanac for the five planis £' ephemeris or perpetual planetary 

o A r o/T/f/.®* Mercury, Jupiter, Venus and Saturn, and 

Sbl?^ vFa from 1000 B.C to AM. 2000, is presented in 

iii of this chapter * * contents of which are fully explained in sections ii and 

Tklon^a^* Meanwhile we will explain briefly how the geocentric longitudes of 

Siiflfi f ? J* ^ computed for any given moment past or future by the 

o n lan as ronomy. The method used in modern European astronomy is 

muc more e a ora^, as may be seen from any standard work on the subjeot, 

tormstance. _Dr* P. V* Nbugbbaoeb’s Tafeln fur Sonne, Planet en und Mond 
(Leipsig, 1914). 

4 . 1 *^^* naean longitude of a planet at any moment is obtained by adding 
1 s mean longitude at the commencement of the century, the mean 

1 7 year, and the mean motion for the given day. Thus 

tor 204-64 days of the Indian solar year, A.D. 961 (Kaliyuga 4062) we have— 

(Table IV) Mars* mean longitude at commencement of K.T. 4001 ... 79^873 

( „ ) Mars' increase of mean longitude for 61 years 155‘72 

f ** ( « » 202 days 106*85 

^ 1 » « If ' ‘54 day *2830 

OOK fTX.- • 1 . Answer 341*34® 

Joo. Inis IS the mean longitude of the planet in his path round the sun, 

thougt not bis longitude, as he appears to us from the earth. To obtain this, 

which is called the geocentric longitude, and which is the longitude usually cited 

in Indian time-records, we have to perform a fairly tedious sum, which however, 

wo may, if we like, avoid by using Tables V-A and V-B or the planetary Eve- 
tables in Table IV. ^ ^ ^ 


236. The place of the moon, the only remaining planet, can be deduced either 
from the tithi or from the nakshatra as in paragraph 241 below. 

The principle applied in paragraph 241 is that — 

If we find the sun s longitude at the ending moment of a tithi and add it 
to the moon s elongation or tithi, we shall obtain the moon’s longitude, or which 
is the same thing, the nakshatra current at the ending moment of tithi. 

237. The true geocentric longitudes of the other planets may be calculated in 
the following manner ; — 

The planets are divided into two classes : inferior (Mercury and Venus) and 
superior (Mars, Jupiter and Saturn). Three quantities, which we may call a, 6, 
V, in the case of the inferior planets, Mercury and Venus, and A, B, N, in the case 
of the superior planets, Mars, Jupiter and Saturn, have to be determined first of 
all, before worlang out the actual geocentric longitude of any planet. Having 
determined these three quantities, the further procedure is the same, whether the 
planet is superior or inferior. We give below the calculations ( 1 ) fur the inferior' 
planets, Mercury and Venus and (2) for the superior planets, Mars, J upiter and 
Saturn for 89 completed days of the solar year A.D. 634 (i.e., half an hour after 
mean sunrise on 17th June A.D. 634), when there was a partial lunar eclipse in 
the lunar month of Ashadha. The Indian solar year A.D. 634, began, according 
to Table II, at *0243 of the day, i.e., half an hour after mean sunrise and the 
89th or any other day became complete at the same time of the day, but in the 
working below this half hour is neglected. 

I. True geocentric longitude of Mercurg for 89 completed days of the Indian 
solar year A.D. 634. 

Time and, English date, mean sunrise on 17th June A.D. 634. 

Mean longitude of placet minus mean longitude of enn. 

Mean loniritnde of Mercnrv longitude of sun. Venus* mean 

Mean longitude ot Mercury. longitude. 

For A.D. 600 305*49® 89 days 85*58® n A.D. 600 57*19® 

34 years 61*85® 34 years 96*45® 

89 days 4*22® 89 days 142*59® 

37 1*56® .^tt*28® 

Deduct 360® 


11*56® 
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11-56' 


« * i 




Mercury’* M.L. 
niBce eoc’e M<L> 

371-66* 
— 55-58* 7 

285-98* o 


Tenc*' U.L> 
mincl nn-* H.L 

296-28 
— 85-58 « 

210-65 a 


(2)-b. Longitude o! planet’s apsifl minuf sun’s mean longitude. 


Longitude ol planet’s apsis for A.D. 634 • 
Deduct sun’s mean longitude (ss abo ) . . • 


Mercery 

220-43“ 

86-58“ 


Venut. 

( = 79 81“ + 
360°) 
439-81 
— 85-58 


(3)— 1>. Mean longitude of sun jy. 

f4') Planet’s annual equation for a ( _ 

(6) lEhalf of (4) ^ith reversed sign, and add 

to 


184 - 86 “ 

85-58“ 
— 17-5° 
134-85 
+ 8-7o“ 

143-60 

f6) Planet’s anomalistic equation for (5) ] 43-60 

?) Take half of (6). with reversed sign, and add 

to (o) — — 

142-25“ 

(8) Anomalistic equation of (7) 285-98* 

(9) Take (8), with reversed sign, and add to «.. . _ 


354-23“ b 


V 

(4) 


» f • 


65-58° V 
— 44-5° (4) 
354-23° 

+ 22-25“ 


( 6 ) 

( 6 ) 


(7) 

( 8 ) 


876-48“ (5) 
+ 0-55“ (6) 
16-48 
_ 0-27° 

16-21“ (7) 
0-55° (8) 
210-65“ 

- 0-55° 


283-18“ (9) 

__ ift'O® flO) — 44 5 (iv) 

aO) Annual equation of (9) (Table IV) _ (H) — 44-0° ill) 

(11) Add (8) and (10) 70-38* (12) 41-58 (l2) 

(12) Add U and (U) - /” place of Mercury for the 

the Bye-tables -, or from ,1,-flfoTice above or below the 

.3. 11 To 6nd the of Moroor, (..o.. to totaooe 

eoUptic for a.0 same moment)- . -"«• 

('»' Mom.r,-. ».de (T.to IV) - 


11-56“ or 371-56“ 
20-74 


- .iv TAvorsedf and add to (13) 
(14) Take (8) above, with sign reve 



350-82“ (13) 
— 2 - 8 “ 

348-0° (14) 
630 (15) 


ss 71 1-92° = ‘51 X 71 — 36 21 uou-i (16) 

^17) Multiply (15) y > ggQ x*l20 ^ B560 ^ 2*1 

‘ 3922^ 3922 

Now by Table IV-F, 225 is the sine of 3-75 ^ ^ ^-l ^ .,^3^0 

. ■ 2-1 is the sine ot - ^25 

, , *1,0 sines of their greatest 

j- nrenstants for the other planets are the 

Af.B.-The of Table IV-G. 

■ent latitudes, giv inasmuch as (14) is greater than 

The latitude of ^®5f“7i^'®iatitude *031° is south. ^ 

; i.e.. below the echpti^t^ati^ — 

. „.,-H rIow motions tnat lbom ^ 

"T 7„d codes Cf planets, except the moon, have 

leted for odd years and deys. 
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Jfar&*, Jupiter and Saturn (mperior planets), 

239, L Tb find the geocentric longitude of Mars^ Jupiter and Saturn (superior 

bIs) for S9 cnm.nl fi.fji/t flnAio 


Time and English date. Mean LanM 
(15th Siihla tithi of lunar Ashddha). 

(1) A, Mean longitude of sun minus planet's mean longitude. 

Pifference Difference 

0 between menu between mean 

Mean longitude of sun 'Zfat^ulr 

{85-58‘byTableIV.C)+360*=445'5f>‘’ Jupiter's 445' 58" 

Mean longitude of Mars mean long. 

For A. D. 600, 257-01° n-es" 

34 years, 27-37" 311-81" 

89 days, 46-64" 7-39“ 

331-92" — 331-92° 3W83 

■o. n T . , . il3-66"A 

a. Longitnde of planet’s apsis minus 

mean longitude of planet. Afars. 

Longitude of planet’s apsis 130 04"or490 04" 


f} 

}} 


—330 63" 
114-75" A 


Mean longitude of planet 


* * * 


331 "92 


f^\ \i \0 1 - I 158*12'^ B 

loj JN. Mean longitude of planet. 331*92® N 

(4) Planet's annual equation for A* + 38*5® (4) 

(5) lake half of (4) with reversed 

sigQ, and add to B 


• • • 


(6) Planet’s anomalistic equation 

for (5) [Table IV] 

(7) ^&be half of (6J, with reversed 

sign, and add to (6) 


158- 12" 
19-25" 

138-87° (5) 


Jupiter. 

171-27° 
+ 360" 
or 531-27" 
—^0-88" 

200-44" B 
330-83" N 
+ 111 " 

£00-44° 
— 5-55" 


(4) 


+ 7-7" (6) 


138-87" 

— 3'85" 

fn\ A I- 135-02" (7) 

^^ol (’)*••• + 8 2" (8) 

(9) Take (8), with revei-sed sign, 

and add to A ... 113-66" 

— 8 - 2 ° 


/ini A 1 . 105-46° (9) 

n 1 A ®9iation of [9)[Table IV] + 370" nO) 

iioi "a^ij ■ --- +45-2" (11) 

(12) Add ^ and (11) ; ... 

e true geocentric longitude 17® in Mksha 

Aj w nni . * _ 


194-89" (5) 

— 1-4" (6) 

194- 89" 

+ 0-7° 

195- 59" (7) 

— 1'4" (8) 

114-75" 

+ 1-4" 


Difference 
between mean 
longitudes of sun 
and Saturn. 

Saturn’s 445-58" 
mean long. 

201 98" 

55-45° 

2-98" 

260~4i° —260-41° 

leFTT""! 

Saturn. 

236'62" 

+ 860° 
or 596-62" 

— 260-41" 
336-21" B 
260-41° N 

— 0 - 6 " ( 4 ) 

336-21° 

t 

33‘6-51" (6) 


- 3-1" (6) 

336-51" 

+ 1-65* 

3SS^" (7) 

- 2-9" (8i 


185-17" 

+ 2-9" 

f8'8-07"(9) 
1 0" (1 0) 
3-9" (II) 
256-5]°(12) 
17 in Dhanus. 


115-15" (9) 

.+ n-1" (10) 

+ &-7° (II) 

346-53" (li) 

iiWi II. lo find the latitude of Mars i a Lie i below. 

ecliptic for the same moment— ’ ‘ *^istance above or below the 

(13) Mar’s true geocentric longitude 

1 

or 376-12* 

— 40*07'^ 

o36*0.5°(18) 

- 37*0^ ^ 


minm longitnde of Mar’s node for A. 11. 900 (Table IVl 

t a • 

(14) Take (10) above for Mars, with sign reversed, and add to (13) 


2y9-05" (U) 
2981 (15) 
35/3 (16) 


1“*® according to Table IV-H 

Mm tar (9) above, 105-16", by Table IV r 

,n, M.u,p, ,V, 

JV/?_Ti,a . . A- 3573 ~ "3-1 

a pparent '^itudes, piven at foo^ orTable*lV-G planets are the sines of their greatest 

Now by Table IV-H tb« ain« 7^ v^i . greatest 

225 fs £ 5 376"®* 0" and 3-75" 

75 l*2o® 

s« 1M. nr 
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241. To find the longitude and laiihtde of the moon for the above moment— 

We Bbould first of all find the moon’s true longitude which we may 
calculate either from the tithi direct, which being 15 tithis completed is 180 . 
Moon's lont'itude = (moon’s minus sun’s longitude) + sob’s longitude = 180 + 

' . . , 1 1 -rxT A \ rt/'C.A/VO 


85*58“^ -|- *o2 (O's equation by Table IV- A) — 265*90 , 

* Now to pid the mooas latitude at the 7noment sought 

(1) Find the place of moon's node, i.©., Balm— 

By Table IV-K place of Rabu for A.B. 600 is 

By same table Rahu’s motion for 34 years, 298-18 

Raha’s mean motion for odd years 89 days 4*77 

and days should be subtracted from the moan 

place for century. ^ ^^^2-95 


> a 


! 


196-57 

or'556-75 


302-95 


(?) Moon’s true place minus place of her node 


• t * 


253-80<> (1) 
265-90'’ 

■ 253-80 


12-10 ( 2 ) 
719 (3) 


<•3) Sine of (2) by Table IV-H "• • • • 

* • 270 * ^ ^ ^ 

(4) Multiply (3) by . as a constant for the moon: — ^ ® °- 

By Table IV-H, 225 is the ane of Z-lb" 

56 „ -94' 

Inasmuch as (2) is less than 180°, the latitude sought is 0-94° norih. 

242. The reader should note — 

(a) that for V enus the procedure is the same as for Mercury . 

(J) that for Jupiter and Saturn, the procedure is the same as for Mars ; 

(c) that for Mercury and V enus, the geocentric longitude has for its basis 
the sun’s mean longitude and not that of the planet; whereas the 
geocentric places of Mars, Jupiter and Saturn are based on their 

respective mean longitudes ; 

(rfi that we may always subtract a larger number of degrees from a smaller 
^ by adding 360° to the smaller number ; 

(e) that the apsis of auy planet except the moon does not change materially 
' in position during a centnry, and that therefore we need not calculate 

the change of apsis for odd yoai’S or odd days , 

(f) that after calculating a, h and or A, B and N, respectively, the 

procedure is the same for all planets, whether inferior or superior ; 

ffl) that the mean longitudes of planets for decimals of a day may be 
obtained from the longitude for odd days by prefixing decimals to the 
latter. Only we should remember that a mean revolution ^ujy 
is completed in 87 days and a mean revolution oj Venus in 225 days, 
and the increase of Mercury’s longitude for -89 ® ^ ’ 

but 3 '6422°. Similarly, the increase of Venus longitude for 231 day 

is not -01009, bat -37009° ; 

ih) that the latitudes of planets are not referred to in Indian usage except 
io what is known as a planetary fight in astrology , 

^0 that the greatest apparent latitudes of the several ^ 

■ corresponding Hindu sines are given at foot of Table IV-G. 

Section m.— Examination of planetary time-reoords called horoscopes. 

^ide bv aide with calendar dates expressed in vara, tithi and nakshatra, 

there are to be found, sc planets on particular days, 

iadicating the poBi^io^ f ^^^bled, even when no year, month, or date 

;rw\';rwr ttt&ebeir r«.l tic. pla^t^y .-.cca.. 
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usually called horoscopes, one or two preliminary observations are necessary in 
the light of facts disclosed by -modern historical research. In the first place, 
although the Indian horoscope as well as the Indian panchanga is at present used 
largely, and used chiefly, for astrological purposes, this was not the case always. 
It is certain that the sun’s and moon’s motions have been observed in this country 
from very ancient, in fact from vedic, t’lnes for the legitimate purpose of measuring 
time, and there is little doubt that, like the Babylonians, the Hindus also looked 
upon planetary records or horoscopes originally in the same light. Even now 
the horoscope is essentially a record of time from which the astrologer deduces 
what appears to him to be the influence of the several planets at the moment 
envisaged by the horoscope. 


244. Secondly, as between the Indian calendar and the Indian horoscope, the 
latter is comparatively a new-comer. Traces of astrological prediction in the 
Indian literature of the centuries B.O. are few and far between, and they seem to 
point specially to prediction by means of the sun’s and moon’s movements rather 
than by means of the motions of the planets properly so called When exactly the 
people of this country became acquainted with the names of the other planets (for 
the sun and moon are also planets in the Indian system) or began to observe their 
motions, is a moot point. On the one hand it seems a priori probable, from the 
intercourse of this country with the western nations from very ancient times, that 
Greek, if not Phoenician, Chaldean and Egyptian astronomy and astrology must 
have found their way into this country at a very early time. It seems diffi- 
cult to suppose that Chaldean astrology in particular, which was practised in the 
Grecian and Roman States for some centuries before A,D. 1, did not find its wav 
into India in the wake of Alexander’s conquest or of the Grmco-Bactrian civili- 
zation. Indeed in an account of the life of Apollonius of Tjana, who lived in the 
first century A.D., it is stated that he became acquainted with the name.s of the 
planets and of the week-days from an Indian prince whom he visited, but there is 
reason to believe that the extant semi-mythic accounts of the life of Apollonius 
of Tyana were composed considerably later than the first century A.D. 

245. All the historical, as distiuguished from the presumptive, evidence that 
has come down to us points to the probability of western influence on Indian 
planetary astronomy not having been anterior to the fourth or ifth century A.D., 
when the works of the great Greek astronomer and astrologer Klaudios Ptolemy and 
his successors, Paulas Alexandrinus and Firmicus Maternus, were first introduced 
into this country during the Gupta period, Some mention is made of planet names 
in thepwrajias, but the date of composition of the pardms is itself a matter of critical 
speculation. On the whole it may be safe to presume that the Hindus in some wav 
became acquainted with the names of the planets, and possibly of the planetary 
week-days, a century or two before the Christian era, but that they did not make any 
practical use of this knowledge until they were brought face to face with its results 
in Ptolemy’s works in the fourth or fifth century A.D. It seems also exceedingly 
probable that the practice of calculating horoscopes or the positions of the planets 
at given moments, came into vogue in India a century or two after the fifth A.D. 
Whether any particular part of the country, eg., Southern India, acquired a 
knowledge of planetary astrology from independent Chaldean sources before the 
introduction of Ptolemy’s works into Northern India is also a matter purely for con- 
jecture. We have it on the authority of Juvenal, the Latin satirist of the time of 
.Jomitian (first century A.D.), that in his time the wealthy Roman ladies used to 
employ four classes of sooth-sayers, the Phrygian, the Chaldean, the Etruscan and 
the Indian. From the way in which Juvenal has coupled Indians with Phrygian 
augurs in this passage (Satire VI, lines 585 — 587) it may be presumed that Indian 
fortune tellers were imported into Rome for their knowledge of augury and not 
for their knowledge of astronomy, for which Juvena.l seems rather to give credit 
(in this respect again the passage is not free from doubt) to the Chaldean, not to 
the Indian, sooth-aayer, in confirmation of Juvenal’s statement, we have allusions 
to an Indian science of birds (in the sense of augury) occurring in literature 
which is entirely destitute of notions of planeta^ astrology, e.g., the Tamil Tolhdp* 

piam The passage where Juvenal refers to Indian augury or Indian astrology has 



Di^itihus raponaa dabunt Phryx augur et 
Indus 

Conductusj dahit asIroruTn mundique peritus^ 
Aut aliquis ssnior qui puhlica ftilguta cofidit* 
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been the subject of numerous varies Udionea (various readings) and one version 
refers to female, not male, fortune tellers {Jnd<fs= Indian women). 

Tfauslaiion, 

To the rich women anewerg will be g«ven 
by a Phrygian angur or by an lodian engaged 
for hire, or by one who underfttHudg the 
nniverae aud the stars, or by an elderly person 
who covers up with due rites the parts of the 
city which have been struck by lightning. 

jVol-?,— (1) For dnfttwit Bom#* oditioDi rf»8d dto6it. « • j 

(2) For the TAriotiB other rewJinga ftre inae» and ♦«<*«■ 

246. The practical deduction from all these considerations is that one ha^ to be 
very sure of one’s ground before imputing to Indian society before the filth century 
A.D. a knowledge or practice of planetary astrology (compare remarks in paragraph 
50 ^ge 15 supra). Such Indian horoscopes as refer to n previous period must 
have been coimiosed retrospectively, and this remark apphp m a special manner 
to Rama’s horoscope in the Ram&yana, which occurs m canto 

n^ant to be a real horoscope or merely a description of planets in certain e.xa to 
positions has also not yet been settled ; but taking it as a boroscopo, Bentley 
Ebed it to the year 961 B.G. while the present writer, hatl in previous works 

of his computed the time to correspond to 964 B O. although he 
attach any particular significance to the year 964 B.C. as a jear of Rama s birth. 
OT even as a year answering the conditions of Rama’s horoscope (vide paragraph 

comnuted will be shown in section iii of this chapter (pages II- to I -..(n/r^i). 

The^ ref erences to planet-positions in the Mahabharata are so 

This is the chronological vantage-ground of the p^^ ^ somewhst 

trated presently ® l^imiF*^bLratii horoscopes are liable to all 

thAmngs to which human tim. iatorenca 

of all the elements in a horoscope rliscrenant from the truth. The 

'SToltatraSnTo MahhS.a>at. mf/r.acea plaanta «.« Oc commoa.ad 

on in an Appendix. (I’aper No. v.) , u • i 

247. Table V-A showing the increase of the be fouiTu^ 

planets. Mars, Jupiter and Saturn or a pw • ’ but the most practical 

in such illustrated bTan example which has itself considerable 

interest for the student of lam.l 1‘teratuie. brought out in 1 918 by the 

Paripadal, oi ^hicl^ ^ ®clEf Mahamahop^aclyava Pandit Y. Swiiminatha Ayyar. 
veteran editor of iainit classics, man F . contains, in the eleventh 

and of which uilura^’m flood. Th. author of 

this poem Nalli'ntuvandr, commonly Fnolisli tronalation and coinmentary 

extracted below, page lo9) that Tf-ittilra (2b-7® to 40“ longitude) was at 

moon was eclipsed, when the naksha r - . i.„r. Mor. waft in Mesha (0 to 

. _ 4 ■ t 


going towards Makara 

Mrer.!!from the poem o°f'£^«- 

i:Li\?a%o.T'uToHw£l. oTa child. It i. juB. the kiml of horoe- 
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cope that one would expect from the Babylonian prototype. There ate many 
c^umstances which make the investigation of this mysterious time-record ^ 
dittcult as It IS interesting. In the first place, if the poem really is very 
ancient, the poet may have become acquaiined only with the mean positions of 
the planets, and he may have supplemented his knowledjre by observino- their 
actual situation in the heavens Secondly, the above positions are recorded in 
lamil verse, whose quaint language cannot be understood even by Tamil readers 
mthout a reliable commentary. In this case the commentator, himself an ancient 
classical author, Parimelalagar, whose commentary on Tiruvalluvar’s Kural is 
-well-known, enjoys the reputation of being thoroughly reliable in literary matters 
and he may be presumed to be no less so in astronomical matters. Thirdly 
neither the lunar month nor the position of the sun is referred to directly in the 
passage, but from tlie circumstance that nakshatra Krittika, whose sidereal lonri. 
tude IS between 26-7° and 40°, was in or near the zenith at daybreak, the 
wmmentator, Pa7 tn<«/a.^Tj^ar infers that the sun must have been at or near 90° 

^ longitude must have been between 11 67° and 

JdO since he had not yet risen when the nakshatra was in the zenith. If so the 

degrees of Simha raii, and the time must have 
been within the first tew days of the month of Aoani or SimlM ; this, in fact, is the 

^mmentator s own statement. There is a fourth circumstance which the com- 
mentator is careful to note as limiting the position of^oth sun and moon: for 
he remarks that as it was a time of lunar eclipse in Sravana month, the moon 
must have been in nakshatra Sravishfhd or Dhanishthd {293-3° to 306-7° accordins- 

ifddv'"? ‘0 ^07° 7' 40" according to Brahmf 

Eye-table, section s) ; and as the fithi or 
diswnce from the moon to the sun at the middle of a lunar eclipse is exactly 

whichever of the four siddhantas was followed ; and he could not ha^ been mle 

7 in bimha rah or month. An astronomer may be disposed to 

^ject that the hypothesis of the sun being in Simha ra§i 7nd the moon in 

to have entertained no doubt on the point. Fifthly, from the position of Me?cSv 

'Z PQo ’ according to the commentator, between, 

inferred (if the commentator is right) that <he nn«f. 
recorded, or even contemplated, adnal positions in respect of these 

jmd JU.rcn.7 a, w.ll ot Mars, Jupiter aad Saturn! cSnSs tXct tie 
tLo * A examine this alterative later. It will be seen from 

:ni rii eSirtt a'-rrir Fi? £fr “ “ 

i) act„a>lS£r - rre”lrl:§-t; “^niraS 

plane^tfeitWritaSly as helLw ‘1™°? S^hMvensT partlfw Eef ‘°1j, “‘a 

partly as he imagined them from his knowledae of ksirSomv Rem and • 

recoded d tie seiar .nenth „as Lha Jt I'/araslred VHra 
Ikem, and Tabl!V”A*IiSd^raabTu“s to'do'srit'tb “”'’f ™“'' *<> 

and .. tbe' .ab,e oi -ell?,” 
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positions of the planets in 1 B.C., i.e., 0 A.D. (which we treat as our fixed year) 
at a time when the mean longitude of the sun was about 125^, or when about 130 
days of the Indian solar year had passed (Table IV-C). ^This is a good average 
time of the year for the occurrence of a lunar eclipse in Sravana, 

Table for fixed year 1 B,0. = 0 A.D. 

Mean positions of planets at end of 130th day of the Indian 

solar year, 1 B.C., or 0 A.D. 



Mare. 

Jupiter. 

Saturn. 

(1) At commencement of Indian eolar year in B.C. 1=0 A.D. 

^XaWo IV) .. ••• ... ••• ••• ••• 

(2) Planets’ motion tor 130 days (Table IV) ... 

(3) Total ••- ••• ••• ••• ' •* 

(4) cr in nearest deffr©® ••• *•* 

(5) Actual geocentric places recorded by the poet ... 

(6) Mean poei^ions correapondiug to aclnal positm ns recorded 

bv the poet (according to planetary eye-table). 

(7) To (4) we haTeJ^^o addin order to arrive at (6) mean posi- 

tiooB oorreeponding to those recorded by the poet ... 
(3) If tbe year we are in searoh. of ie B.G., then wo Rhonld 
in order to reach it, add algebraically to (4) 

254-74“ 

6812“ 

16317“ 

10*80“ 

70*54 

4*3 B" 

322-86“ 

173-97“ 

74-89“ 

323“ 

0“ to 29“ 

320“ tc 340“ 

-3“ to +17“ 

-843° to -8“ 

' 

174“ 
880“ to 369“ 

1 320“ to 348“ 

146“ to 184“ 
pl80“ to -210“ 

7B“ 

270“ to 269“ 

274“ to 808“ 

1 195“ to 224“ 

- 130“ to - 160“ 


251. We now see the use of Table V-A which will enable us to construct our 
second table, the one for moveable years, in other words to determine approxi- 
mately, as a first step, the year or years A.D. or B.C. when alone the increases in 
longitude noted in the last two lines (7) and (8) supra were possible. Line (7) of 
the table will help us in A.D, years and line (8) in B.O. years. 

252. Table V-A does not give the increases of longitude of Venus or Mercury 
from year to year, because their positions are difficult to follow except in the 
light of the sun’s movements and if the others are right, a difference in the 
position of Venus and Mercury alone may not matter; on the other hand, if in 
the year that we fix upon, Venus and Mercury happen to be in the positions 
required by us, so much the better. The actual positions of both Mercury and 
Venus depend but to a small extent on their mean longitude and principally on 

the sun’s. _ r i. x x 

253. It is usually therefore, enough, provided we know the month, to set to 

work with the three major planets, Mars, Jupiter and Saturn, particularly when 
we are in search of actual positions. We may repeat once more that the mean 
longitude neither of Venus nor of Mercury is a guide, except indirectly, to their 
actual position which is determined by the sun’s position, coupled with the annual 
and anomalistic equations of Venus or of Mercury as the case may be. We 
shall find that the search for the positions of three planets is tedious enough 
when our object is not merely to find when the planets attained certain mean 
positions, but to locate them in their acf/aal positions in a year satisfying all our 
-conditions. In the case of Mars in particular we have to bear in mind that the 
difference between his actual and his mean position varies according to the time 
of the year. This fact is made evident by Mars’s eye-table, which shows us 
that in order that Mars may be aetmlly in Mesha (0° to 29°) on or tho 

1 ^Ofch dav of the year, his mean position should be between 320 and 340 , and 
the addition we have to make to the mean position of Mars on the 130th day of 
our fixed year (1 B.C.) in order to arrive at an actual position in MSsha raSi is 
— 3“ to + 17° which we have accordingly entered in line (/) of the table in 
naraffraoh 250. In the case of Jupiter and Saturn we have taken the precaution to 
oxtract their mean positions also from their respective eye-tables, bat the difference 

is not very much in their case. , 

254 We find from Table V-A that the only years out of 4,000 wMch can 
Dossiblv'satisfy most of the conditions of our search (i.e., those as to the moon 

SiatornTeied in liue (6) of the table in paragraph the following 

This will be our table of moveable years from which we should be able to select one 
to suit our purpose finaUy. It U therefore of the utmost importance to include in 
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oar table of moveable years in the first instance all possible years so that nvAn 

case we may not have to change our second table or table of moveable years. 

^ orO A.D., a, a fixed 

Kh;2 i ra{itpk IX '■* 2'“’- ' (•’■ l^e'4 

S2a«(M.„) ' 17*0 (J.pit„.) 75 «(Sm„™) 

Ltmits 0 / increase sought (t>. lines, 7 and 8 of the table in paraffranh 250^ in 
other wrds fe ^ ») in 

the same planets at the nf 'ti ^ lonaitndes ot 

MfB same planets at me end of tiie same tithi tn the year souaht. ~ 

A.T>. Yftftrfi • _ Q® , two /»* \ , - rt ^ if * 

- 180' to 2m» 200' to 230' (S«tnrn). 

*® “ 210 (Jupiter) - 13«' to - 160' (Saturn). 


A. T>. Years : - 3® to + 17** (Mars) 

B. O, Years! 343 to — 3* (Mars) 


Years. 


I Day of solar year 
corresponding to 
Sravapa 
foil moon. 


• • • 


» • » 


• » i 


4 «' ■ 


• • f 


* * 1 


]34 

128 

T14 

135 

131 

134 

123 

129 

116 


Mutb. 

Jopiter, 

Satorn. 

((Table 

(Table 

'(Table 

V-A) 

’ ^*A) 

.j V-A). 

14 

156 

1 

208 

31 

161 

00 

355 

181 

! 200 

34 

153 

I 203 

358 

173 

, 216 

95 

185 

230 

37 

145 

219 

! 1 

166 1 232 

15 1 

178 

195 

- 25 1 

— 176 

— 155 

i -349 

— 196 

— 168 

' — 28 ■ 

— 165 

“ 171 

— 2S9 

— 186 ! 

— 128 


.4*2), ysdrs* 

A*D. 17 (lunar eo1ip.<!e in Brarana — see Table ITl 
A*D. 634 (lunar eclipse in Ash adhu— Table II) 

A,D. 694 (Innar eclipse in ASvina^Table IT)... 

*'?57“” II, unn’s lingitudoj 

A.D. 931 (no lunar eclipse) 

■f'S’ ???* (}"““*■ eclipse in Snirapu- Tuble II) 

* n 1121 ?“‘t'ka-Tnble II) 

A.D. 1168 (Innar eclipse in ASvina*- Table II) 

A.D. 1646 (lunor eclipse in Karttika— Table II) 

3.C. years, 

‘*^TableBy Siairapa-Gninness* 

■^•P'~220. i-e.. B.C. 221 (no eclipse in SrAvapa but there was a 

A D .!897^T * B “^“‘‘‘-Guinness’ Tables). 

A.U. ow. i.e., B.C. 398 (no eclipse m Sravaija, but there xra«» a 

lunar eclipse in May 17, which would be the month of^solar 

MithunaorlunarJyeshtha- Guinness^ Tables). 

A*D, — 1672, i.e., 1573 B,0. (no lunar eclipse) 

^56. The B.C. years will not yield us any date when there wno o in^o i- 
m Sravana and when tiie three maior planets were in tL,;!! v 

the mean position of Mam wfs thersur th T »» «ravana of 161 B.C., 

been in Mesha at full moon in Sravana of that flr^. ^Throl herT 

table of moveable Years are nnf ,* *.• i- . otaer o L». jears in our 

eclipse in two of them, while m the third there was no lunar 

mean position (323"’— 28° i e ‘>95°) was net Jyeshtha, and Mars’ 

for that planet in Mesha. ' ^ actual position 

search up to 2000 B.C. Tr do^°to^ A^D^VmO equally useful for a 

all. Secondly, in order to .use Table V 4 it iL period of 4,000 years in 

. stot with mraoToStati J 'bp “iv'’™'''*’ ““k' 

mean longitudes for any year B C or A D Anri calculating 

tndes attained on the corresoondinfr datr q ?i i mean longi- 

movable je.,. Tbo W toSerATlb:^" ™ “V "'1 *» 

completed dars m the orincioJ ^ superior planets for evorr 10 

problem, the choice of a fired year wiU have ^ h” ’ *" the nature of the 

and 1800 The edyantoge ,1 making a^f“4n? EC ’n! oa-r" ““ 
one of the moveable years in oar field nf aoln/»f‘ //i, * ^ A.D, is that each 

ipso facto an A.D. year! This, however is m Becond table) becomes 

forgo, provided there is anv reason fn.. #.!, * ^aniage which we can easily 

The method of subtraction for B C Tears°Tas^ h ■ than 1 B.C. 

years has obvious inconveniences and it will 

(London— HodderundStonghton”lW8^'* ^®' *’®®® ye»re” By H. Grattan Gniiiiieeg, nj), . . . 
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generally be better to use the method of addition even for B.C. years, as illus- 
trated in section iii of this chapter, on Rama’s horoscope (paragraph 294, p. 118 

below). 

258. In A.D. years, if we apply the test of a lunar eclipse m Sravaiia month 
which, as is the case with eclipses always, ought to be a conclusive test, and if the 
ancient comnwntator ?.s right, there is •only one year which satisfies more or less the 
Paripadal horoscope, although some critics may demur a good deal to accepting it ; 
and that is A.D. 17 in which the actual positions of Mars, Jupiter and Saturn were, 
as any one may, with a little trouble, satisfy himself by following the instructioDS 
in paragraphs ?o7 and 2c 9 stipra, or much more quickly by using tables V-A 

and V-B. 

Mars 25‘5'^ in Mesha. 

Jupiter 334® or 4® in Mina. 

Saturn 274*1® or 4® in Makara. 


VenuB’ mean longitude at the same date was 28^ which was only 2° short of 
Rishabha; it has already been shown (paragraph 248) that Eishabha was an 
impossible rasi for the actual position of Venus under the given conditions ; in 
A.D. 17 on ^ravana full moon day she was actmlly in 90*0'^“ (end of Mithuna or 
beginning of Karkataka). Mercury’s mean longitude at Sravana full moon o 
17 A.D. was not Mithuna, but 252-77° (Dhanus) and his actual position was 

166-02° (Kanya). 

259 Amono- the possible A.D. years which we selected with the help of 
Table V-A there°is only one, other than A.D. 17, in which there was alunar eclipse 
in Sravana month, and that is the year A.D. 1050 ; but in that year Mars incre^e 
of mean longitude was +95° which would never give us an actual position for 
Mars in Mesha (in fact it yields an actual position 92- 57 i.e , 3 degrees in karkataka, 
the fourth rail instead of the first). Also, in A.D. 1050, nei^ther Venus mean, nor 
her aciual position, was satisfactory. Therefore, apart from considerations of 
the probable period of the literary work Panpad il, A,D, 1050 must be rejected. 

260 Tbe fixation of A.D. 17, as a date for the poem, however satisfactory 

it might be to the upholders of the theories propounded by the late j\Ir. Kanaga- 
sabhfi Pillai (in his Tamils 1,800 years ago) and by Mr. A. ^ 

uJmelT tharS aatant Sm,am literature in Tamil rras proanced the fir«t 
Serv A.D.. runs counter to all probabilities, as inferred m par-agraph sj^pra, 

ofthe ield ;hen Indian astronoUs could have begun <0 

ments^of the planets. There is a bare possibility, as the writei has alieaay 

Sod that tlrn South-Indian astronomers received the elements of the p anetary 

cSan to be remembered that there is no evidence of their 

havintr habitually cast horoscopes before the seventh century A.D. If would appear 

“rim*;— ^ . hnoLdgo of .he plnuetury motions, and Jar^wete 
that has a loofc ot reat a q practically followed 

1“ L r:»i:;hVrr 

lamii onn , ^ jy, one would like to know something about 

the othe; evS^nce for 'the ?elati„ age of thU 

cm. do.n .0 ,» have »me down only .a anMogres. and ft. .s 

literature peculiar to Tamil. H P ^ . f ^ few of them, 

during the savgam age in each part of the iamil conn y . j 
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like Tinivalkvar, Ikngo-Adigal, Sittalai Sattanar, Tiratt^kkat^var (authors of the 
well-kuown KutjxI^ Silappadikarafn^ MdMTtiikdlat, suxi Jivaka Ghintumcini^ respect^ 
ively) we have entire works that have come down to us, as sangam works : 
all the rest are preserved either by name only or in ancient anthologies, called 
PadiTTupatiUy Piira^vdnu^y, Aha-nduiif'ti, Aclladi^ Narriuaiy Kuruntogai^ etc.; and 
we are left to conjecture the period during which these poets* works must have 
been current, each in its entirety, before their posterity thought it prudent to 
preserve them in anthologies or excerpts of their works ; and such abridgements 
must have been necessitated by the rapidly accumulating bulk of literature and 
the difficulty and expense of making copies of entire woiks. The careful way, 
too, in which these anthologies were compiled, the uuraber of genuinelv good poets 
whose remains are, as it were, enshrined in them, and the scrupulous accuracy with 
which they were annotated by eminent commentators, some of them men not less 
famous than the authors whom they annotated, must make us pause before we 
can limit the sangam period, (even supposing it came to an end about A.D. 800), to 
less than three or four hundred years before that date ; that is, nobody would 
have taken the trouble that has been taken with these anthologies or in" editing 
so systematically such minute extracts unless the poets* names were reallv ancient 
and nearly as venerable I hen as they are now. In the allegorical language of the 
legend associated with the origin of Ndladi, the sangam editors were so fastidious 
in their choice that they salvaged only those productions which had resisted the 
devastating flood of time. See further Paper JN'o. (iii) in Appendix on the 
chronology of early Tamil Literature.** 

262. About Par /pftrfantself, its venerable editor in print tells us in his preface 
that he was able to secure only two manuscripts (which were copies, the one trau' 
scribed from the other) containing the extant portions of the anthology (20 out of 
70 ancient selections), and certain other manuscripts containing a few fragments : 
and it is scarcely likely that any portion of this work, not already published bv 
Mr. Swaminatha Ajyar, will ever come to light hereafter and help us to unravel the 
age of its composition, or, supposing that it really belonged to the first century 
A.D., to enlighten us as to how the poet acquired his knowledge of planetary 
astronomy. Even so, other portions of the Paripadal anthology which deal with 
developments of Saivism and Vaishnavism seem to be more recent than the first 
century A.D., if we are to follow Dr. Bhandarkar and other eminent authorities. 

263. We have so far given full credit to the ancient commentator Parimela- 
lagar for correctly interpreting the poet, but we have done so at the expense, so 
to say, of the positions of the inferior planets, to one of w'hich only (viz., Venus) 
the commentator’s hypothesis of sun in Simha and a lunar eclipse in ^ravana month 
allows even an approximately correct mean position, while Mercury's position 
whether mean or actual, has^to be abandoned altogether on that hypothesis Also^ 
the time of lunar eclipse in Sravana month in A.D. 17 was not the mornino- but^ 
as any one may satisfy himself by computing the sun’s and moon’s anomalies and 
equations, at *55 of the day (i.e,, an hour after sunset) on the 27th July A.D. 17. 
This is the first feature that strikes us as defective in the commentator’s 
hypothesis ; for the poet says that, when Krittika nakshatra was at or near the 
zenith at daybreak on a certain day, presently ” (the poet is careful to use the 
expressive Tamil adverb ollai, i.e., ^'pre’sently ’*), there was an eclipse of the moon. 

The poet would not have referred in these terms to an eclipse which had occurred 
the previous evening or which was to occur in the evening of the day when 
Krittika was near the zenith in the rnorain(y. 

O 

264. We are reluctantly led to the conclusion that the commentator was like 

ourselves, trying to make the best of an obscure text, but that not having at hand 
the astronomical tables that we have, he hazarded his hypothesis about the lunar 
eclipse having occurred ^in the month of Avani or Simha, when the moon was in 
nakshatra Dhanishtha or Sravishtha, simply because Krittika nakshatra was thought 
by him to be then at or near the zenith, and also fell into the error of supposing 
that a position of the sun in Simha ra§i was compatible with Mercury being 
actually in Mithuna or with V onus being actually in Bishabha, ^ 

265. It is somewhat dangerous, even in a purely astronomical speculation to 

reject the authority of a commentator like Parimelalagar, but the astronomical 
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critic csnnot dischfirgc his duty unless he exhsiusts every reEson&hle alternative 
that presents itself; and after all, it seems to be more than doubtful whether 
Parimelalagax was the real author of the commentary on Paiipadal which passes 
under his venerable name. 

266. A lunar eclipse in Ashadha month, with the sun about 90° in mean 
longitude, is no doubt more compatible with actual positions for Venus and Mer- 
cury in Eishablia (30° to o9°) and ilithuna (60° to 89°) respectively, and we have a 
year among the A.D. years in our table of moveable years in paragraph 265, when 
t here was a lunar eclipse in Ash^ba, and that is the year 634 A.D. This eclipse 
occurred on I7th June 634 A..D., and the exact time of its occurrence, according to 
the Arya siddbantn , as will be seen from one of the specimen problems worked ont 
under the Arya siddhanta Eve-table (p. 159) was 4,42^ a.ra. The centre of the 
eclipse, according to Surya siddhanta was the moment of sunrise. (The reader 
should be able to verify this from Table Hand Surya siddhanta Bye-table e, h. and 
y.) It looks as if wc had got hold of the very kind of lunar eclipse (grastdsthamanay 
i.e., the setting of the moon in a state of eclipse, see paragraph 29) that the poet 
says he actually beheld. It is true that in making a bid for this eclipse, we are 
setting aside the commentator s hypothesis, that because ErttWed (30°) was in the 
zenith at day-break, the sun must have been in or about 120° sidereal longitude. 
But the poet's description of Krittika may mean at or near the zenith” and it is just 
as reasonable to suppose that a Tamil poet using the word uyar (&.ajfT) in this context 
may have employed it to mean “high up’* as that he meant “at the zenith.*’ 
The eclipse was a partial one of 1^ digits and occurred, according to EArt de 
Vhifier les Votes (the standard French work quoted in paragraph 134 supra) at 
11-30 p.m. in the Paris meridian, i.e., about a.m, next day in the meridian of 
Madura. At this time the moon was eclipsed for an hour (see paragraph 135). 
The point of the ecliptic rising at that hour must have been that which rose two 
hours before the sun, i.e., the 50th degree of the celestial longitude. Krittika 
nakshatra whose initial longitude is from 20° to 26° (according to the siddhanta 
followed) must have been at this time (4 a.m.) at least about one-third way up the 
heavens. By sunrise Krittika would have advanced to a point in the heavens 
about 30° from the zenith to the east. At 4-30 a.m. the darkness of the eclipse, 
though it was partial, would be such as to allow stars to be distinguished, not- 
withstanding the full moon, and Krittika would still be fairly high up ; and 4r-30 
or 5 a.m, is apparently the time indicated by the poet’s expression piilar vldbjal^ 
i.e,, at the first dawn. 

267. If we search for a suitable year with a lunar eclipse in Ashadha month 
and with i!ilars, Jupiter and baturn in the positions recorded by the poet, we shall 
want a preliminary table somewhat different from the one m paragraph 25 j with 
which we started. Our starting points for 1 B.C. will then be as follows : — 


Mars. 1 

Jupit-rr. 

Saturn. 

(!) Coramencement of Uiflian fiolnr year in 1 FJ.C., A.D.O ... 

( 'i) PtnoeiB’ motion for B9 (lays... ... ... 

/o\ T‘)toI ... 

( -V) or in nf^arfat ... . . 

(5) Poeitiuiia recorded by the poet 

(ti) i^lciLD (.osiiinnn correspontlin*' to those recorded hy f»*»e 
;><>«( (by Plauctary eye-Uibles) ... • ••• 

f?) NuinlH-r of d»*;;'recs to be ndded in f no’f oasf Jo (4) in 
Older to arrive at (0) ... 

254-74’ 

40-64° 

163-17’ 

7-39’ 

1 

70-54’ 

:i-98’ 

301-33’ 

170-56’ 

73*.72’ 

902’ 

0’ to 29’ 

314’ to 347’ 

12’ to 45’ 

171’ 

330’ to 359’ 

320’ to 350’ ' 

150’ to ISO’ 

74’ 

270’ to 299’ 

274’ to 303’ 

200’ to 230’ 


For Mars we shall now want an increase of longitude (over and above his 
1 B.C. longitude^ of 12° to 45°, foi* Jupiter 150° to 180 , and for Saturn 200^ to 230”. 
AVe see that these limits are not such as to modify our second table or table of 
moveable years, on page 103, that is to say, the years included by us in that table 
will servo us as the possible years in this case also. And there is only one year 
amours the A.D. years included by us in the table on page 103 which had a lunar 
eclipse in Ashadha. The possible year 398 B.C. when the sun was in Eishabha has 
to be rejected, because Mars, at the eclipse of that year was, as already stated 
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^paragraph 256) Eot in Mesha. (If Bhadrapada or Jj eshtha were suitable months 
Or e unar ec ipse and for the sun s position, we would have to change our starting 
tabJe again, but we know— paragraphs 248 and 256— that the month of 
Bhadrapada would be too late for the recorded positions of Mercury and Venus and 
in Jyeshtha the sun would be too near Krittika nakshatra. Moreover our second 
table would not be different for Jyeshtha, for which the limits of increase of longi- 
tude for Mars would be - 9<> to -f- 30“ limits already included in our table 
ot moveable years, and in that table there is no lunar eclipse in Jyeshtha.] 

planets at mean sunrise (6 a.m.) on 
17th June A. D. 6b4 (full moon tithi of lunar As hadha month when the moon 
was ID a state or eclipse), were as follows : — 




Mean longitudes ... 


3ai-Ji2 


Jupiici 


3:iu*83 


^ U 


atm II. 


Venus. 


Men 


•tirv 


262-41 


296 - 23 ’ 


371o6 


■ < P 

and the actual positions, whether we follow the instructions in paraoraphs 237 and 

T?T>®r^T’ simpler, processes by the Eye-tables, or by Tables V-A and 

V-B, fully illustrated m the next two sections of this chapter (pp. 112 and 133) 


were 

actual geocentric places 
and the Basis 


* « » j 

I 

< 


I 

i 

I 

Mcsha. i 


33t»-o3 

Min;) 


256-51 


4:-53“ 




i.e., aecond-lialf of Bisliubha, 
Dhanus, 13 “ 

-^hdi L of Makai a. : 


Mifb 


II na. 


This seems far more satisfactory than tlie uncertainties in which we were 
landed by our first attempt to follow the ancient commentator’s hypothesis at all 
costs. All the planets are now in the actual positions recoi’ded by the poet and 
we have not lost even one, not even Mercury, though we made no special endeavour 
to search either for that planet or for Venus. It is true that our result for Saturn 
18 13 short of Makara but that in all probability is ivhat the poet liimself means. 
His VCTse (see page 109 below) may be translated : “ Saturn was at the end of vU 
(i.e., Dhanus) and was going to Makara,'’ which makes much better souse of the 
text than the commentator’s gloss : “ Saturn was in the rasi followin<r Dlianus 
i.e., in Makara.” Moreover, as happily pointed out to the author by Mr. Manikka 
... a) agar, Tamil ii^Ladui might mean wnat the commentator says but Tamil 
r/Z/iVinciai, the expression actually used by the poet, can only mean “ nJ the end of 

rn, I.e., of not “after Dhanus.” The commentator is, however rifrht 

in noting that the poet evidently views with satisfaction the fact that each’ of the 
planets Mars, Jupiter Saturn, Venus and Mercury was either in his own hou^e 
(svakshetra) or, (in the case of Saturn) going to it. In astrology, jMa>-s per- 
manently owns, or is lord of, Mesha. Jupiter is lord of Mina, Saturn of Makara 

\ enus of Mishabha, and Mercury of Mitliuna. A planet like Saturn goin" to hi^’ 
own house is said to be very powerful, even though he may not be actualfv in it 
e have also to note (see paragraph 297 below) that according to the SQrva <!i(I 
dhanta, Saturn s place iu 101 B.C. was 6" in advance of the place assi<rued to\im n 
this work and in A.D. 900, the planet occupied nearly the same" pl.ace t he 

f I\600 his place by Surya siddl.anta must have been 
at least 2 4 m advance of what is deducible from the present work. We sav 

e "h’ because subsequently a bija was admitted in the case of Saturn 
which, if it had been accepted or adopted in A.D. 631, would have had the effect nf 
advancing by several degrees the position of Saturn, ju.st what we want in order 
to satisfy the commentator; but ive imi.st at the same time remark that' the 

a d. ?0 » when U,e ,, Wtnr„ t 


burja siddhante waa about 260 or 10 short of Makara. What tobies were used 
m India m 634 A.D. for ascertaining Saturn’s actual place we do not know On 
the particular rnornmg in question, Saturn was above the horizon when the sun 
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was rising (sun being in 86th degree and Saturn in 256th of longitude). About 5 
a.m., Saturn may have been just above the horizon or just below it; but the poet 
evidently was able to calculate where Saturn was at the time, whether or not he 
saw it in the heavens during the eclipse. 

269. The poet does not say that the sun was in Simba ; which he would surely 
not have omitted to note if that had been the case, because Simha is the sun’s 
own house and the poet evidently noticed the fact that the five planets Mars, 
Jupiter, Saturn, Venus and Mercury were each in (or going to) his owfl' house. 
The moon’s own house is Karkataka or Cancer, aud the moon just then was in 
Dhanns (2.6'’ mean longitude). 

270. On the whole, we need have no doubt now but that the poet was 
writing about the lunar eclipse which happened at or a little before sunrise on 
17th June A.D. 634; and if our solution is at all near the mark, it furnishes us 
with a very reliable landmark in the history of Tamil Sangam literature, a land- 
mark which, incidentally, is in perfect accord with another which was brought to 
light by the author some years ago, viz., the date A.D. 766 to be inferred from 

^ilappodikdram.* If Tables V-A and V-B had rendered to chronology no other 
service than to enable us to solve this one chronological riddle, they would be 
worth all the trouble expended on their compilation. Table V-A is most useful 
when we know for certain the solar or the lunar month of a horoscope ; but it is 
equally useful when we have to guess the month in the first instance ; for the 
positions of Mercury and Venus will then enable ue to make a rough guess of the 
month, and for MaVs we need only a table of moveable years with fairly wide 
limits of increase of longitude, like the one we actuall,y framed with the help of the 
Mars Eye-table. The limits of Jupiter and Saturn do not vary very much, as we 
may see from their Eye-tables, for one month or for another. It is well to note 
thus the different ways in which our tables of fixed and moveable years slioald 
be adjusted to suit the mean and actual movements of the different planets. 

271. The author has already taken the opportunity, in paragraphs 216 to 219, 
to warn the reader that in fixing the mean sidereal periods of planetary revolutions 
adopted in this work, he has followed, so to speak, no particular siddhanta but a 
siddhanta of his own. The reasons for this unusual procedure on his part are (1) 
that no two siddhantas agree in this important matter, (2; that b?jas are freely- 
admitted for planets in the Indian siddhantas, and one can never be certain in 
epioraphical research whether a particular record did or did not make allowance for 
biia, (3) that one never knows which siddhanta to follow, (4) that where there is an 
antecedent probalnlity, as in the case of the visible planets, that the person who 
framed a record did so after checking his calculations by ocular observation of the 
planets themselves in the heavens, more weight should be attached to the actual 
position of the planets, as a guide in fixing the time of the record, than to the 
particular siddhanta which may have been followed or to the particular 6ya which 
was or was not allowed for. Experience, and the unsolicited testimony of nume- 
rous correspondents, particularly of Mr. Ketakar, the well-known author of 
» jmr-Ganita ” has showm that the present author in employing his own planetary 
siddhanta in Table V-B, has hit off, very accurately, for purposes of historical 
research, the actual positions of all the five planets. In the particular case 
expounded in this section, the place assigned to Saturn agrees very well with that 
which would follow from Professor Jacobi’s Tables published in IHp. Ind., ^ ol. XII 
HQPl The mean place of Saturn on the day in question was, according 

fesso'r Jacobi, 294° + 322°, 37' + 5», 33' or 282", 

above and fully worked out in paragraph 239 supra ® ® 

£ wl,‘rProtorjLobf foL>v,, Satan* plac. in A.D. 031 hav» been 2- 
ir/advance of that arrived at by means of tli is work. ) The actual place, acceding to 
Professor Jacobi, must be equally close to the actual place arri^d at above, 
his tables like those in Table IV of this work, are taken from barren, who adopted 

them from VemWa Kuchlnna, a Telugu astronomer of the twelfth or thirteenth 

century A.D. _ _ 


See piper Hi in the Append!*, “ Xotee on the Chronolopj of Early Tamil Literature. 


It 
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Paripddal, canto 11, lines 4 — 10. 

(Edition of 1918 by Mahamahopadhyaya V. Swaminatha Ayyar.) 

The Tamil Text 


109 


Urugelu vejli vandej^riyal sera 
varn^ayyay ppadiniakHti. vayppa pporuderi 
pnndi mitunain porunda ppularvidiya 
lanki * ynyarnirpa vandanan pankuvi 
nillattunaikkuppa leyda vijayaman 
villir kadaimakara ^ mevappam pollai 
madiya maraya® varunalil. 


€U^SS>L^Qi.iULJ iJ£ftUAd56Br €ii f\uCiLJLJ Ou/T^jO 

iB^tsrui Qufr0/s^u 
e&isQ n^uj&Spu €um^€S 9 ^ t-ZE/Kfifi 

6iP©jgi5)^«aD4_^^^ Qui^uu(ru> Quff^Zeu 

LH^lU UiStJ)JD(U GLf0/5Zr0rf?«. 


£ 


English translation, 

“ On a day when bright Venus joined with the Bull, when Mars obtained the 

Earn, when wise Mercury joined with Mithiina, at the first dawn, when Krittika 

stood high up, when Jupiter was beyond the two bouses of Saturn, and when 

Saturn was at the end of Dhanus and going to Makara, and Rahu ’ was fast 
causing an eclipse of the moon ...” 

Farifnelo^lagar^ s Gonunenfary. 

■ a'" ?U Krittika was on high at daybreak in order to 

indicate that the sun was in Simha. 

after Dh^us^^^^ Saturn, the brother of Yama, bad reached Makara which comes 

* “ The meaning of pampollai . . . varunal is that it was Sravishtha 

nakshatra on the full-moon day of the month of Avani. Therefore, it is evid'ent 

^at the moon ^d Rahu were in Makara, and Ketii in the seventh house from 

Makara, i.e., in Karkataka. 

* ■ 

“The sense of the passage is ‘at an eclipse of the moon on a day of 

nakshatra Sravishtha in the month of Avani, when the planets were in the ra^is 
which are their own houses. ” r u lue rasis 


Section hi. — Perpetwl Planetary Almanac. — Ascertainment of the actual place of a 
planet {Mars, Jupiter, Saturn, Venus or Mercury) on any day in anu vear 
between 3102 B.C. and A.D. 2000.— Rama’s and sLhava’ s' horoscopes . ^ ^ 

272. The reader who has followed attentively the observations made in the 

hdn^nf ^ ^ Comparatively easy matter, with the 

help of Table V. A, to ascertain the year or years in which the planets Mars 

Jupiter and baturu attained any fipecified mean longitudes, bat (2) that it is h ^ 

no means easy to arrive at the actual places of these planets on the dates that xZ 

wish to examine, if our method of computation is to be that nrescrihpd Jti Y^ovv 

graph. 237 and 239; and (8) that tha ^ascertainment of the ^SonlilXsTt 

Mercury and Venus in any year does not give even a rough indication of their 
actual places which depend mainly on the sun’s longitude and to a verv minnr 
extent on the mean longitudes of the planets themselves. Much of our diffieiibv 
woo Id disappear, if having been given a particular mean longitude for a n’anpt wn 
could ascertain at once, without going through the 12 steps described in nara 
graphs 237 and _39 supra, the actual pl&ce of the planet. It is proposed to show 
in this section how the task of the investigator in this respect can be simnlified 

without any risk to the accuracy of the result. ^ mpnned 

273. The most useful device in astronomy for calculating the momenta nf 
occurrence of phenomena m times long past is by means of cycles of recurrence 
It will be shown in an appendix that the body of the present enhemeris 

recurrence in respect of the ending moments 
of tithis and nakshatras and their equations. In the same way we can 3^®“ « 

recurrence for planets are noted at the begin^ of Table V A 

preseotly. We lean, from the iheprf. Brit, {llth Ediaon) art. .(.(rlLaJ. irSl“y 




r 
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of — , that the Babylonians of the second century B.C. used some of the very cycles 
of which we are about to learn the use, viz., 79 years for Mars, 46 years for 
Mercury, B3 years for Jupiter, 8 years for Venus and 59 years for Saturn. 

But we want longer cycles than these if we wish to extend our calculations 
over long periods of time without sacrifice of accuracy. The most useful cycles 
for our purposes are accordingly the following, to most of which the reader has 
already been introduced in paragraph 222 ; — 

(1) For Mars, 363 years ; iucrease of mean loDKitnde . ■ + 0‘107944° 

(2) For Jnpiter,* 605 years ; increase of mean longitude ... + 0'19714° 

(3) For Saturn, 883 years ; decrease of mean longitude ... — 0'091536° 

(4) For Venus,* 235 years ; decrease of mean longitude ... — 0*3897° 

(5) For Mercury, 355 years ; decrease of mean longitude ... — 0'091505° 

There are other cycles which are tabulated at the beginning of Table V-A, 
but the above are so iui{>ortant that an investigator should be able to recall them 
and the corresponding increases or decreases of longitude from memory to at 
least two decimal places. 

The meaning of the above cycles of recurrence is this : After 363 years from 
any given date, reckoned by the solar day of any Indian year, say the lOth solar 
day,°the 100th solar day, the 125th solar day, etc., of Indian solar year 1 B.C. or 
A.D. 0, the planet Mars returns to the same mean longitude as at the beginning of 
the period of 363 years, increased by *11°. Now the actual position of Mars is 
determined by a certain algebraical addition to bis mean longitude, which addition 
in turn depends upon the difference between the mean longitudes of the sun 
and Mars on that date and the difference between Mars’ apsis and Mars’ mean 
longitude. On any given solar day, say, the 10th, the 20th, the 200th, or the 
325th day of the Indian solar year, etc., the sun’s longitude is always the same 
frqm year to year, the very slight variations noticed in paragraph 189 snpra 
being negligible for our present purpose; and the longitude of the apses of all our 
five planets do not vary from year to year as w3l be seen from Table IV. 
Consequently, when Mars’ mean lougitude on any solar day of the year is the same 
or pr^ticallv the same as on the same solar day at the beginning of our 363-year 
period, it follows that his actual place must also be the same as nt the beginning 
of that period. The same observations apply to Jupiter after 605 years, to Satnm 
after 383 years, to Venus after 236 years and to Mercmy after 355 years, making 
allowance for the fact that the actual places of Venus and Mercury follow closely 
those of the sun. Since the increase or decrease of longitude after each of these 
cvcles of recurrence is less than half a degree, it follows that even after four 
cycles of recurrence, which in the case of the shortest cycle, that of Venus, is 
eaual to 1 040 years, the difference in mean longitude is still negligible for our 
purpose; indeed, in the case of Jupiter, Saturn and Mars, which are the most 
important planets, we may repeat the cycles of recurrence up to 2.000 years mth- 
out any sensible difference in the actual place of any of these planets ; and in the 
case of Venus there is an important cycle of 948 years (noticed in paragraph -22 
sunra') which makes it possible to construct out of our cycle of -35 years a table 
of^Lentric places for Venus for 10,000 years without any appreciable risk 

If, therefore, we could calculate the actual places of planets for 235 

;r,’the case of Venus, for 355 years in the case of Mercury, for o63 years in 
the case of Mars, for 383 years in the case of Saturn and for 605 years m the 
caL of Jupiter, we should have the means at our disposal for ascertaming the 
aetnal nlaces of these planets on any day in any year for a period of 2,0G0 or any 
number of \ ,000 years forwards or backwards. Table V-B gives the actual plp.ces 
^ nlanets for every 10 days, for 235 years m the case of Venus, for 303 
years in the case of Mars, for 344 years in the case of Jupiter, for 383 years in the 

Se the cjci; in Table V-B. and used in Table V-A, is shorter 

vlars Combined Vith a stUl shorter cycle of 261 years, is capable of 
results fully equal in accuracy to those obtainable with th e major cycle o 

. JapiWs cycle of 1S54 year, and Venao* ojole of year, wore need in paragraph 222 ,upra iu proforonco 

to the shorter cycles of 605 and 236 years here msationed. 

■ 
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years. After 344 years, J upiter’s mean longitude is changed by — 0-46832° ; after 
f mean longitude increases by + 0-69111°, so that at tlie end of 

<J4<4 + or b06 years, his mean longitude increases by 0-69111° — 0-46832° = 

* the figure giv'en above. It would of course be more satisfactory if we 
could ave tables of actual places calculated to the longest periods of recurrence 
in the case of all the planets, but two considerations prevented the author from 

1 1 ' " * ^3 * was that the calculation of tables of 

actual places ^ tedious process and is recognized as such by astronomers in 

the wesc as well as in the east. For the Indian Chronology (1911), and the first 
iMtalmcnt of “ Indian Bphemeris, A.D. 1800 to A.D. 2000” (published in 1916), 
the author calculated the actual places of planets for every 10 days in the year 

to 1999 2000 A.D., in all about 160 years. These places have 

now been extended, as will be seen from Table V-B, to 235 years (Venus), 344 years 

^-Tn Sftrl TTi^Q-na /"hit \ /ha- \ m. 


(Mars) and 355 years (Mercury). The 


(Jupiter), 383 years (Saturn), 363 years 

second consideration was that so little use is likely to be made of these lists of actual 
places for the purpose oiliistovicfH investigation, that it did not seem worth while 
to expend the additional time and trouble that would be necessary for constructing 
tables for cycles of recurrence longer than the above, when no corresponding 
improvement in the accuracy of results was in prospect. The single example of a 
useful planetary investigation in Tamil literature, commented on in section (ii) of 
this chapter, encouraged the author to expand his original table for 160 years 
into the present Table V-B, which is practically a perpetual planetary almanac, 
and which ought to answer the needs of the most fastidious investigator. 

275. In order to use Table V-B for historical investigation, it is necessary 
to take from it the geocentric places of the planets for a particular day and 
®'PPly them to any year past or future according to the key furnished in columns 
^ ^ and 11 15 of Table V-A. Column 1 of Table V-A gives the list of years 

from A.D. 1 to A.D. 2000, while column 10 of the same table gives the listof B.C. 
years from i B.C. to 1024 B.C. The reader will please note that columns 2, 3, 4 
of Table V-A give the increase or decrease of mean longitudes » of the three 
principal planets Mars, Jupiter and Saturn for any number of years reckoned 
forwards or backwards from a fixed year. The further use to be made of these 
columns in historical investigations has been fully explained in section ii of this 
chapter, paragraph 261, etc. The reader is, therefore, now concerned only with 
oolumn 1 and columns 5 to 15 of Table V-A. An illustration will best show how 
these columns are to be used in conjunction with 'I ’able V-B. The first line* of 
Table V-A reads as follows (omitting columns 2, 3 and 4, the use of which has 
been fully explained in section ii of this chapter). 


Table F-A. 

Col. 1 Col. 6 Col. 6 Col. 7 Col, 8 Col. 9 Col. 10 Col. 11 Col. 12 Col. 13 Col. 14 Col. 15 

Mars. Merourf. Japiter. Venus, Saturn. B.t). Mars. Mercury. Jupiter. Venus. Saturn. 

A.D. 1 1816 1776 1816 1897 1916 1 1815 1775 1815 1896 1915. 

This means that if we wish to know the actual position of Mars, say, on the 
200th day of the Indian solar year in A.D. 1, it was the same (with a small 
cyclic variation) as Mars’ actual place on the 200th day of A.D. 1816 (Table V-B); 
Mercury’s actual place on the •200th day of A.D. 1 was the same as his actual 
place on the 200th day of A.D. 1776 (Table V-B) ; Jupiter’s actual place on the 
200th day of A.D. 1 was the same as his actual place on the 200th clay of A.D. 
1816 (Table V-B.); while Venus and Saturn, on the 200th day of A.D. I,. stood 
exactly where they stood, according to Table V-B on the 200th day of A.D. 1897 
and A.D. 1916, respectively. 

Similarly the actual places of the five planets on the 100th day of 1 B.C. 
were the same as their actual places on the 100th day of A.D. 1815, of A.D. 1775, 
of A.D. 1815 of A.D. 1896 and of A.D, 1916, respectively. 

These places can be verified by actual calculation and they will be found to 
be the same as those given by the key in Table V-A, the cyclic variation in no 
case exceeding a degree. In the case of Mars, Jupiter and Saturn the exact 
variation is found as follows from the interval between the given year and the 
year which corresponds to it in the current cycle. 

(Mars) The interval between A.D, 1 and A.D. 1816 is 1,815 years = 5 x363 

years. 
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The ojolio Tariation ia Mars* place for o cycles of 36o years each = 5 x 
(+•107 degpee)= + *535 degree or 82’. 

(Japiter) The interval between A.D. 1 and A.D. 1775 = 1554 + 261 years. 
The oydio variation in Jupiter’s place for this interval = — 09+ -68 = + 59 

degree or SO*. 

1p 54 jean is a major cycle of Jupiter, vide paragraph 222 supra. 


(Mercury) The interval between A.D. 1 and A.D. 1776 = ^775 years = 5x 
353 years. 

The cyclic variation in Mercury’s mean place for this interval is 5 X (+‘09) = 
+•45'^, but since Mercury’s aetml place depends mainly on the sun’s place and to 
a comparatively minor extent on his own mean place, it will be found by calcula- 
tion that Mercury’s place in A.D. 1 did not differ by even 45 of a degree from his 
place on the same solw day in A.D. 1776. 

The aoTTiA remark applies to Venus, in whose case the interval between 
A.D. 1 and A.D. 1897 = 1,896 years = a major cycle of 1,661 years + a cycle of 

233 years. 

(Saturn) The interval between A.D. and A.D. 1916 is 1,915 years = 5x383 
years. The cyclic variation in Saturn’s place corresponding to this interval is 
only 5 X ( — "08) = — '40 degree or only 24 minutes. 

276. An actual example from a case with which the reader is already fami- 
liar will show not only the practical use of Table V- A in historical investigations 
but also the degree of accuracy— a very important point— which we may expect 
to attain by its means. Supposing we take the mean positions of the planets for 
any one of the years in the table of moveable years in paragraph 254 supra and 
wisb to know the actual places of the planets on that particular date, taking 
the year A.D. 634 which we found was a probable year, the actual longitudes 
(called geocentric places) of the planets at the completion of 89 days of the solar 
year in the year A.D. 634 were as follows i— 


Places 


rVor the method of obtaining from the column ‘‘ 90 days ” in Table \-B the places of 
the planets on 89th complete day, see N.B. to paragraph 28o below] : — 


Table V-A. .Mars A.D. “ 1'23” 

Mercnry A.D. “ 1699 ” 
Japiter A.D. “ J 844 ” — "4 
Venn* A.D. “1817” 
Satnrn A.D. “ 1783” + -8 


■8 = 17-8 — •« = 


n 

n 

9i 

n 


Table V-B 

17*5" 
70*4" 
340*5® 
42’3 
256*4® 


Aetna I place 
aacertained by 
oalcalatioo, 
paragraph 
287 or 289. 

17-12 

704 

340-5 

41-6 

256-4 


The A.D. years entered above are the years in the current cycle 

in which theLveral planets attained the same p aces as they did in A.D. 634. 

The decimal places. - -3, - '4 and -h -3 are the cyclic variations. 

Tt will be seen bv comparison with the results of actual computation in 

1 "a:”.r& .he H .. P.a.e. Sro“hOT'‘ 

2.5.5 auora and satisfy oiii-selves that the year a.jj. is mio u y . 

077 We mav consider another example, that of Rama s horoscope, a 
wh.ci we tia?"Wara-. heroaeopi aa givea 

'Ve ae, Wld ia . S oa“a dt 

the I’anarvasu a.steri8m, when the sun, the moon, aaturn, uup 
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we at Aries, Capricorn. Libra, Cancer and Pisces, and when Jupiter had arisen 
with the moon at Cancer, Kan<;alya gave birth to the Lord of the Universe.” 

i-TT® follow the southern version as being self-consistent, while Mr. 
M. N. Untt 8 version places the moon simultaneously in its house of exaltation 

(Karkataka’> which is impossible. The first Moon in 
Mr. M. JS. Dutt s version is probably a printer’s error for Mars, because Capricorn 
or Makara is Mars house of exaltation, not the moon’s. The reader unacquainted 
with astriM^y may have to be told that a planet’s own house (vide parao^raph 26S 
supra) IS different from the house of exaltatiou now in question. 

279. We may take it then, that tlie five planets in exaltation in Rama’s 
horoscope were, -the sun in Mesha (0^ to 29°), the moon in Rishabha (30° to 59°). 

m Karkataka ^90° to 119°), and Saturn in 

Tula (18o to 209 ). 

280. We note that the month, solar or lunar, in which Rama was born is 
described as the twelfth month. Chaitra month is mentioned in the southern 
version, and Chaitra can be described as the twelfth month only with reference to 
^e solar y©ar, since it is the first month of the lunar year (paragraph 152 tnipra). 
When the Ramayana was first composed, i.e., some few' centuries before the Chris- 

may be certain that the practice of casting horoscopes at the birth of a 
a child, however royal or divine, was entirely unknown, and it is veiy doubtful if the 
Hindus of that age were acquainted with the names, much loss the movements, of 

other than the sun and the moon. As already surmised (paraoraph 
r ^ 7 * practice of casting horoscopes must have come into vogue about the time 

^ century A.D.) and the casting of Rama’s horoscoije, 

whether It was deliberately cast with reference to a particular date, or merely 
imagined "with reference to the supposed superexcellenco of the planets presidinf^ 
oyer his birth, may be ascribed to the fifth or sixth century A*D. (Beetle v in 
tis Sistorical View of Hindu A^^trononiy — vide page 115 below — -ascribed it 
to the second or third century A.D.). There is good reason to suppose that the 
second of the motives here suggested really dictated the terms of this famous 
horoscope, the more so as we find exactly the same attempt made, and with the 
same planets, except Venus, in the case of Sankara’s horoscope. Omitting Venus, 
we shall find that the same investigation, following the method indicated in this 
and the previous sections of this chapter, will do for both Rama’s and Sankara s 
horoscopes, supposing we decide to treat them as genuine horoscopes. 

281. The mention of the month Chaitra as the twelfth month of the 1 uni- 
solar year iji the case of Rama’s horoscope is perfectly consistent with the solar 
month having been the first of the solar year, because we are given to understand, 
at any rate by a probable inference in the case of Rama’s horoscope, that the sun 
was in Mesha. ^ In Sankara s horoscope, according to Madhavacharya’s SanJccirct^ 

the Sun, \lars, Jupiter^ and Saturn were occupying exalted positions. 
That the moon at the time of Sankara’s birth was in nakshatra Ardra and in the 

fifth Sukla tithi is the common tradition and we may accept the.se details, at any 
rate, as a working hypothesis. " ’ 

282. In order to determine tlio years in which Rama’s and Sankara’s 
horoscopes would be true horoscopes, we may follow the method of investio-atiou 
explained in detail in section ii of this chapter, paragraphs 250 to 255 supra. 
That is, we may first of all construct a table for a fixed year for which purpose 
we may agam^ adopt the convenient year, 1 B.C. or A.D.O : this will suit both 
Rama s and Sankara’s horoscopes. Referring to paragraph 250 we notice that it 
18 necessary first of all to settle as approximately as possible the day of the solar 
year corresponding to the horoscope. In the case of^ Rama’s horoscope, the tithi 
13 sukla uavamT in Mesha month ; and in the case of Sankara, it is sukla panchami 
in the same month. The lunar month to which these titbis belonged may have 
oomnmneed a few days before Mesha month or it may have commenced any time 
irom 0 to 29^ days after the commencement of the Indian solar year, because we 
?f®. told whether the lunar month was Chaitra or (as in the case of Buddha) 
Vaisakha. We may take ten days after the commencement of the Indian solar 


Tdo well-known mconai«teDcy in Rama*d boroeoope, viz., that between the 9th tithi when tn** i 

had a longitude of at least 96® and Pnnarvasu aateshatra which by all syeteme cannot extend bevond 921® nf irkno-**- 
may be mentioned parenthetically, but wo do not propose to notice it further on this occasion ^ ude, 

29 
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year as a fair average for tbe ninth or fifth sakla tithi of the lanar month with 
which the horoscopes are concerned. The mean loneitudes of the three maior 




tfart. 

Jupiter. 

MLmnu 

Longitude on 0 day, A.D.O (I’able IV) 

* t « 

254-7 

163 2 

70-6 

Mean motion for 10 days (Table IV) 

• • f 

5*2 

0-8 

08 



259-9 

1640 

70S 

In whole numbers 

« • « 

260 

164 

71 

To obtain the actual positions neces- 





.sary for the two horoscopes, viz. ... 

270® 

to 299=* 

90“ to 119* 

180® to 209* 

We have, by the eye-table, as corres- 





ponding mean positions ... 

240* to 270'*, 

97' to 127*, 

175* to 205* 

To reach these mean positions, we 
have, in the case ot Rama’s horos- 
cope, to deduct from the positions 
on the tenth day of the Indian solar 





year A.D. 0 ; or add algebraically. 

-350* 

e 

o 

(M 

1 

O 

-37® to -67®, 

- 226* to - 

And in the case of Sankara’s horos- 






cope, wo have to add 4-340“ to +10®, + 203® to +.'>3(>®, +105® to +140® 

283. We have now to search in Table V-A for the following quantities 
which being subtracted, or added, as the case may require, will give us the 
positions required respectively for Ramji’s and Sankara’s horoscopes : — 


Mun. 


Japitor. 


Satora. 


37<»to —67® --226® to -256® 


r C 

— A 


t r o 


-65 


-217 


Table V-A. — Subtract (for Rama’s horos- 
cope) or add algebraically ... — 35U®to — 20® 

Table V-A. — Add (for Sankara’s horoscope) + 34U® to + 10® +293 to + o‘’.0® + 105 to + 140* 
We find without much difficulry that tbe 
tollowing quantities, indicating the year 
A.D.O minus 9G3, or 9c4 B.C., satisfy the 
mean longitudes of Rftma’s horoscope, 
while the following quantities from the 
same Table V-A, indicating the year A.D. 

t<05, satisfy Sankara’s horoscope +1 

284. We have now to calculate the exact day of the solar year on which tho 
tithi sukla 9 fell in the case of Rama’s horoscope and the tithi sukla 5 in the case 
of Sankara’s horoscope. 

First new moon in 

Rama’s horoscope. 964, B.C. solar year. 

Sarya siddlianta IJye-tuble, k B.C. lOOl Mar. 5 2266 1 4-9123 

n 87 rears 


+3ia 


+ 116® 


d 9 tithis 


5740 0 10-4J53 

d 8+592 


24-2066 24*20dH 


March 30*0074 
Sankara’s horoscope A.D. b05. 

Eye-table, k A.D. 800 Mar. 20-9883 

n (5 years) 
d (5 tithis) 


« » * 


t • • 


. . • 


•2038 


• « « 


• . • 


1 b l6o6 
0 4 6027 
d 4*9218 


17-6851 17 6851 


A.D. 805 Mar. 38*9672 
i.e., Ap. 7 9672 

We assume that Rama’s^ birth took place at the end of 24 days of the Indmn solar 
year 964 B.C., and Sankara’s at the end of 18 days of the Indian solar year, 
A.D. 805, and proceed to verify the two horoscopes with the aid of lables V-A 

2S5. From Table V-A we learn that the positions (true geocentric places, not 
merofy mean longitudes) of the several planets on the twenty-fourth day, 964 B.C. 


• Tho uecesBity for a roference to Mart’ Eye-taWe ha« been pointed 
oQt. in the same place that the Eye-table is not so ncesess.ry m the case of Jupiter and Saliirtt. 
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(== A.D. 0 minus 963), and on the eighteenth dav A T1 «n«: i.- n 

except for small cyclic variations verv nearl^’t^: « practically and. 

certain years of the current cycle (Table V-B).^’ *** positions in 

W. in lAa cur,e»t cycle fTalJeVBJ uKen the several planets aUained the position, 

Tsqitircd f or tfie two horoscopes^ 


l&dma*9 horoscope^ 

Table V-A. 24th day, B.C. 9G4, or A.D. 0 

963, oorresponds in the correDt 
cycle, to 24th day of 

Table V-B, on the 24th day of these several 
years the planets* geocentrio plaoea and 
the cyclic variations were 

oaaJtara’jt horoscope — 

Table V-A, 18tb day, 805 A.D., corresponds 
in the current cycle, to 18th day of 

Table V-B, on the 18th day of these several 
years the planoU* geocentric places, and 
the cyclic variations were 


Mars. 

j Jopitor. 

j Vtnus. 

1 

Saturn. 

A.D. 1862 

A.D. 1801 

A.D. 1881 

A.O. 1718 

208 0® - -3® or 
297*7® 

(28® in Makara). 

94 7® - *3® or 
94*4® 

(4® in Ka^ka). 

21*3® 

(in Mesha). 

168*1® + *7® or 
188*8® 

(8® in Tula). 

A.D. 1894 

.4 -D. 1671 j 

• • • 

A.D. 1954 

299 0® - -3® or 
29b*7® 

(19® in Makara). 

108*2® + "20 or 
103*4® 

(18® in Kanaka). 

1 

■' A • 

- 1 

192*9® + *3® or 
193*2® 

(13® in Tula.) 


In taking out the geocentric places from Table V-B. w'e should rememh«r a ut . 

I^ntion for every tenth day in the year and that for intermediate diye wo ahould Skf “‘ omI nSti® ‘r**® 

Mars’ position in Raxna e horoscope we have to take thA nnHitiVn * « Muse propoiiionai parts. Thus, for 

and anbVct -S*. Nowthe poaitio^ of Ca "n theX d^v of A^ ““ 

^iT:r“® ® **>0 iocreaae for 4daya iaH 4 = l72- oflrlnl®Sf.® 

(2) The poaitiona in the two years. 964 B.C. and A.D. 806 are tL**po“tionr’rL^i^ bv®thf hor’’l“"®‘"‘ 
.0OMd»g to T.lmlki .hotM. OB tho 24th doy in B.C. 204. Venoo- poettton >vos"2B3f or 

,, , we come to study more closely the movements of Venus, we shall find 

that m most years she is in or beyond Meshaat the beginning of the Indian solar 
year : that only in certain years she is at this time in Mina (330'^ to SoO®) * that 

n M Ina, she continues to return thereto every 8 years ; and that lastly, 

964 B.C., was not the kind of year when Venus would in Mesha month be in the 
constellation Mina. * uo m me 

- j tave to make a second attempt, as we did in the case of the Pari- 

padal horoscope, in section (ii), paragraph 263, and for the same reason, namely 
tliat we have failed so rar to get a correct position for Venus. But before doin^ 
so we may devote some time to a consideration of Bentley’s solution of this probleni. 

4 . otherwise valuable and suggestive work entitled 

Histoi-usul View of Hindu Astronomy ” (1825), Bentley says • 

“ According to the Eamayaim, called Valmiki’s, five of the planets were in 
their houses of exaltation, as the astrologers term it, at the birth of Rama that is 
to say, sun m Aries, moon in Cancer, Venus in Pisces, Jupiter in Cancer, Mars in 
Oapncorn, Saturn in Libra, on the ninth lunar day of Chaitra. The position of the 
planets here given, I strongly suspect, are the result of modern computation and 
not from actual observation ; for the signs of the ecliptic, at least by these names 

were totally unknown in the time of Rama and were not introduced into Indi'i 
until the second or third century A.D. 


Rama horn on ^th April 961 B.C, 


(By Lalande’s tables.) 


s 


Sim 

0 

6 

11 

23 

Moon 

... 3 

12 

13 ' 

54 

Venus 

11 

1 

0 

0 

Mars 

10 

2 

47 

0 

Jupiter ... 

... 4 

6 

2i 

13 

Saturn . . . 

6 

S 

27 

0 


Aries. 

Cancer. 

Pisces. 

Capricorn. 

Cancer. 

Libra. 
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in which Jupiter is only 6^ 24' IS'' beyond the limit and Mars 2^ 47'. Ramayaaa, 
BJ fiarga Verse 16/' 

2S7. The reader who has carefully noted the mean annual movements of the 
planets (paragra^di 222 supra) will probably be inclined to ask how it was 
possible for Jupiter and Saturn which were in certain signs in 961 B.C. accord- 
ing to Bentley to occupy the same signs in 964 B.C. according to paragraph 285 
««pra. We found that Jupiter’s position in 964 B.C. on Mesha sukla navami 
was, according to the Ephemeris, 94*4° while, according to Bentley, on much the 
same solar day* in 961 B.C., his position was 126*3°, an advance of 32° for three 
years, whereas Jupiter advances at least 30° every year or 90° in three years. 
Again Saturn*8 position, according to the Ephemeris, on Mesha sukla navami in 
964 B.C. was 138*8° or 189° whereas, according to Bentley, he was in the same 
sign in 961 B.C. and was occupying a position defined by Lalande’s Tables as 
188*4°. That Saturn in 3 years should not have moved even one degree must 
land the reader in the conviction that either Bentley or the Ephemeris is wrong, 

2SS. In the first place, we observe that Bentley assigns to the sun only 6° 
of longitude on Ap. 6, 9G1 B.C. ; in other words that 6tb April was, according to 
him, the sixth or seventh day of the solar year, whereas we know from Eye-table 
sec. k that it was not till A.D. 1751 that the Indian solar year began to commence 
as late as March 29, and that 6th April was only then the eighth day of the Indian 
solar year. We know ^so from section k of the Eye-table that in 961 B.O., April 
7 was* the ihirty-seoond day, and not the seventh day of the Indian solar year. 


*2S9. An explanation of these serious discrepancies between Bentley’s figures 
and those furnished by the Ephemeris is to be iound in the facts that Bentley 
follows the ordinal^’ Europ^m reckoning of celestial longitude (vide paragraph 230 
supra) which starts from the First Point of Aries, or the meeting point of the 
equator and the ecliptic ; whereas Indian celestial longitudes are reckoned from 
this meeting point as it stood in a particular year, CiVca A.D. 532 ; that on account 
of precesidoD, the First Point of Aries has since A.D. 532, moved westward at the 
rate of 50 ^aconds of an arc per annum ; that for every year before A.D. 632, the 
First Point of Aries most be shifted to a position east of that which it occupied 
in A.D. 532 ; that in 9r)3 B.C. the First Point of Aries was fully 24-3 degrees 
fiarairniph 229) ea.st of the point where Indian celestial longitudes commence; 
that consefiutntly in order to convert the positions in Bentley’s horoscope into 
those of an Indian horoscope, we should add about 24 5 degrees to each of Bent- 
positions; in other words, Bentley’s horoscope would read as follows in 

terras of the Indian sidereal year; — 


?un 


. * 9 




• * 'i 


* • 4 


• 44 


30° 41' 


Moon 

VfTiua 

.fupit^r ... 
Saturn ... 


• • • 


• • 4 


* « « 




■ • « 


'■ 4 • 




* • « 


» 4 t 


i 4 ■ 


* * • 


* * * 


« • t 


* • 4 


• «' « 




• •• * 




t * • 


4 « * 


• 4 • 


14 4 


• 4 • 


126° 43' 
355° 30' 
327° 17' 
1 50° 54' 
210° 57' 


090 Aerordine to Bentley’s horoscope, .sidereally construed, none of the 
nlanew except Venus was in the position required for Rama’s horoscope, unless we 
Fur, pose that the framers of that horoscope used the system of tropical celestial 
ion Juudes which has been for a long time current in Europe but which so far as 
8 ^.owr., has never been adopted in thi.s country, and m fact could not have been 
ao .ute l iierc at any time, since the Indian astronomers, before Bhaskaras time 

doubt uSd a tropical year until abont A.D. 532, but they imagined that it was or 
ias toS to be. of the same length as the sidereal year, and they reckoned celestial 
lontritudes not from the First Point of Aries which is a point created by, and for, 
inbS Mtrononiy. but from a fixed constellation in the heavens, which was 

Kritiika long before A.D. 532, and A^vint since that year. 

991 It is possible that Bentley thought that for Rama’s epoch the celestial 
1 7 rila Af hZivenlv bodies would be the same, whether reckoned, by the 

tropSl system from the European First Point of Aries, or from Krittika by the 
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sidsrBBl systsm, bdcausc; th© intsrval botwpAn fbo fTipof p«‘ «*• n... 

of Krittika and the commonclment of AsotaMl'lB'iT”. ' 

in Hama’s horoscope. The' ri^dOT sLnld iMembep^th^r'^i^'""” 

tion called Oaiwer if . instance, he does not mean the constella- 

“ H Sr: and^rttL r rTS': f^^ “'r :■ 

« n9- f™m the point .h, oh ha;;rS"th“Crtfcrpt^^^^^ 

dipision of 4 ^oiipt ^rrSer 

the expression constellation or constellation of the zodiac -when thev mUn 

&“n!:rh: n‘Ll ttrarltt- - 

»^c, and a 

Witt reh'r«r Z I500 R*oT'^'' ‘V i" Bstopoan astronomy the si^ 

actnally occ.pied’r^Tvifc —S 1“/ 

7otp4:\lmZ. “d tl-tefope 60 degrees distant'fpom th'e coaftCfa! 

292. We have not quite done with our criticism of Bentley’s version of Ramt,’, 
horoscope. If we compare again the Ephemeris version of Rama’s horoLor in 
p^graph 285 supra, where we assumed the horoscope to be one of the^^vear 
964 B.C., ^d Bentley s version, read in terms of Indian sidereal lont^itude fJSe 

supra), we shall see that the advance in Jupiter’s position from 
964 B.C. (according to the Ephemeris) to 961 B.C. (Bentlev afU al In^ 

precession) IS 56 degrees and the advance of Saturn from the former to the latter 
year is 22 degrees. Now these advances are the advances of .Tupiter and Saturn 

BeJtW ™ay suspect that 

Bentley 8 positions belong, to 962 B.C. or A.D. 0 minus 961, not to 961 B P 

A.D. 0 minus 960. In fact if we determine the positions of the planets in 96^ B P 

fTo^S”! ^kall tSd thim to bc'as 

^achcd^th®' Itt iitti- "■“ “»™ k-l- 


English date. 

6th April B.C. 902 


San. 

30° 


Mars. 

324-6° 


iliipitei'. 

l.j2-9° 


Venus. 

3.5‘6-0° 


Saturn. 

2150° 


These positions are in every case, within 2° of Bentley’s positions-, vide para^ranh 

r -I 293. We may now resume the consideration of Rama’s horoscone 

failed (vide paragraph 285) to locate it in its entirety in 964 B.C., and having sS 

M to Baurfy the conditions of n„ Indian horoscnpe-; we mVatUl wish ’tras^erut 

have something to say later, vide paragraph 300, as to the limits of the tradf 

tional period itself) when Valmiki’s horoscope would have been a true horoscone 
for a child born in that year, whether that child was Rama or any other 
a le^txmate curiosity, and considering the interest which must always attach f ^ 

indulge It, historical considerations may for the moment be held in abe^ce 

QAA -R^n’ general procedure is that indicated in paragraph 250 supra Pailm™ 
9t,4 B.C.. w© may wish to search in a remoter past, but Table V-A ^ves a hgt ? 

30 
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B.C. years only op to 1024 B.G. If we want to go further back^ aU we have to 
do is to select for our fixed yeari 1501 B.C., 2501 B.C. or 3102 B.C. (the year 0 of 
Kaliyuga). If we propound to ourselves the problem, what year or years since 
3102 B.C. up to date satisfied Kama’s horoscope, we might divide the problem 
into two parts; (1) what years between 3102 B.G. and 1101 B.G, satisfied the 
conditions; and (2) what years between 1101 B.G. and A.D^ 900 satisfied the 
conditions. 

In this way our operations will be throughout additive and we shall avoid the 
inconvenience of subtraction or the algebraic addition of minus quantities ; vide 
paragraph 257 supra. 

For the first part of the problem we have to start as follows with 3102 B.C. 
as our fixed year. 


3102 B.C. (Tables IV and IV-A). 

Mean longitude on 0 day of solar year. 
Add for mean motion for 10 days of 
solar year 






t » • 


« * • 


Hale. 

347*0® 

5’2° 

852*2® 

352® 


Jupiter. 

15*7° 

0 * 8 ® 


Saturn. 

339*2® 

0*3® 


270® to 299' 
240® to 270® 


In nearest whole degrees 
Actual geocentric places of which we 
are m search ... ... 

Correiponding mean positions (by Eye- 
Table) as before (paragraph 282) . . . 

Wanted inoreaae to mean loniritade of 
year 3102 B*C., 10th solar day, of -p248® to + 278 

1 2 3 4 5 6 7 8 


Cftloolation for 
day of tolar 
Tear. 


16*5® 

17® 

90® to 119® 


339*5® 

340® 

180® to 209® 


97® to 127® 175® to 205® 

+ 8u® to + 1 1 0® + 200® to + 230' 

9 10 11 12 


ETe*tab. 1, 0| d. 


3001 B.C. 2 

dS yeara 30'64 

0 lit his 8*S6 


Tears 



Day of 

from 

Mara. Jup. Sat, 

B,C. 

A.D. lolar 

3102 B.C. 



year. 


(Inoreaaes of 

(3102 


d. 

longitude by 

m\n%8 

(Col. 1.) 


Table V-A.) 

vt. in 



Col. 2.) 


27 193 

221 97 198 

2909 

-2908 24 


Mare. 


Jnp. 


Venus. 


Sat. 


(See eaplanation in paragraph 296.) 


4277 jTfi. 4318 yra. 4270 yn. 4272 yn 
-2908 „ -2908 „ -2908 „ -2908 „ 


53-77 
29 63 

24*2 1 


A.n. 1369 A D. 1410 A.D. 1362 A.D. 1364 
+ 363 + 344 + 478 +.383 


-2801 B.C. 1*66 
69 yeara 16*27 
9 tithia 8*86 


370 


258 69 201 2732 -2731 27 


1762 A.D. 1764 A.D. 1840 A.D. 1747 

2SV 107“ i**“ 183“ 

4277 yrt. 4318 yra. 4270 yrt.* 4272 yn. 
-2731 „ -2731 -2781 „ -2731 „ 


26*79 


A.D. 1546 A.D. 1687 A.D. 1639 A.D. 1641 
+ 3G3 +344 +236 +383 


2501 B.C. 
66 years 
9 titbift 


2101 B.C. 

46 yean 
9 tiibia 


1206 

19*42 

8*86 

40>*3-2 

29*53 

10 79 

26 89 
1*00 
k*86 

3^*75 

29-53 

6-22 


667 


227 62 230 2436 -2434 10 


A.D. 1909 A.D. 1931 A.D. 1774 A.D. 1924 

295“ 344“ 185“ 

4277 yra. 4318 yra. 4270 yra. 4272 yra. 
-2434 „ -2434 „ -2434 „ -2434 ,. 


A.D. 1843 AD. 1884 A.D. 1836 A.D. 1838 

240^ 94® (a) 5J’5® ii5^ (d) 


1047 


241 94 193 2056 -2064 6 


3551 vra. 3369 yra. 3657 yra 
-2054 ',, -2054 ,,'-2054 


A.D. 1497 A.D. 1315 A.D. 1603 A.D. 1462 
+ 363 +606 +470 +383 


A.D. 1860 A.D. 1920 A.D. 1073 A.D. 1836 

260“ (b) 104“ (c) 7“(e) 179“ (/) 


fa^ Jupiter’s place wae leaa advanced at the time by Sttrya aiddhanta than by Ephemeria. 

(b\ Mara at the time waa + 9® by Sttrya aiddhanta. 

)A JntiitAr waa 11® less adyaneed at the time by Sttrya aiddhanta. 

/ j\ a ^ thfi time was 16® in advance by Sttrya eiddhinta. 

(f)' lew fcr Vona.’ mean longitude, ite actual place waa by eye-table, 3680 by SOry, 

riddWD^^t„„ at the time 10 degree, in advance of this by Sttrya aiddhanta . 
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^ 2 3 4 5 6 7 

Calculation for Tears 

day of solar from Mars. Japi Sat, B C An 

year. S102B.C. 


Eye-tab. 1, o, d 


1901 B.O. 3*29 1284 
83 years 11*44 
9 tithis 8*86 


23*69 


1201 B.C. 27*62 
60 years 26*70 
9 titbis 8*86 


1961 


62*08 

5906 

302 


(Inoreases of (3102 
longitude by minus 
Table V-A,^ yr, in 

Col. 2). 

244 86 200 1818 - 


8 

Hay of 
solar 
year. 


Mara. 


PARA. 

294 

119 

10 

11 

12 

.lup. 

Ten. 



(Col. 1.) (See explanation in paragraph 296.) 


1817 24 


3651 yrs. 3369 yrs. 3567 yra. 3506 yi-s. 
-1817 „ -1817 -1817 „ -1817 „ 


A.D. 1734 A.D. 1662 A.D. 1740 A.D. 1689 

344 235 




A.D. 1896 

274“ 97 


1976 

64 * 


194 


226 111 202 1141 -1140 3 


2178 yrs. 2169 yrs. 2139 yra. 2298 yra 
» “1140 „ -1140 -1140 „ 


-xiw „ -J140 „ -1140 „ -1140 

A.D. 1038 A.D. 1019 A.D. 999 A.D. 1168 
+ 726 +949 +948 +766 

A.D. 1764 A.D. 1068 A.D. 1947 A.D. I92T 

2 sr 12r(a) 327“ 187“ 


1201 B.O. 27*52 1901 

9 tithia 8*86 


261 90 188 12U1 -1200 7 


36*38 

29*63 

6*86 


2178 yrs. 2159 yrs. 2189 yrs. 2298 yrs. 
-1200 „ -1200 „ -1200 „ -1200 .. 


A.D. 978 A.D. 969 A.D. 939 AiD, 1098' 
+ 726 + 949 + 948 + 766 


A.D. 1704 A.D. 1908 A.D. 1887 A.D. 1864 

100“ 173 


For the second part of the problem we start with 1101 B.C. 


1101 B.C. 0 day, mean long. 
10 days 

Mars. 

309® 

6*2® 

Jap. 

261® 

0*8® 


Sat. 

310° 

0*3® 


314® 

262® 


310® 

Wanted 

270° to 299® 

90® to 119® 

180° 

to 209® 

Wanted corre- 

sponding mean 
positions (Eye- 
table) ... ,,, ... 

240® to 270® 

97® to 127® 

175® 

to 205® 


Inoreases sought. 

1 

Calculation for 
day of solar 
year. 

Eye-tab, 1, o, d. 


W « • 


+ 285® to 315® 

3 4 


+ 195® to + 225 

5 6 


+ 225® to 255' 


Tears 
from 
1101 B.O, 


Mars. Jup. Sat. 


(Inoreases of 
longitude by 
Table V-A.) 


7 

8 

Day of 

9 

10 

11 

12 

A.D. 

solar 

year. 

Mars* 

Jup, 

Ven, 

Sat. 


(1101 
minus 
yr. in 
Col. 2.) 


(Col. 1.) (See explanation in paragraph 296.) 


1001 B.O. 4*91 
37 years 10*43 
9 tithis 8*86 


137 


302 198 234 * 964 - 963 24 


2178 yrs. 2159 yrs, 2139 yrs, 2298 yrs 


-963 




-963 




-963 




-963 




24*20 


A.D. 1215 A.D. 1196 A.D. 1176 A.D. 1336 
+ 726 + 688 + 705 + 383 


801 B.C. 11*84 
74 years 20*87 
9 tithis 8*86 


374 


41*67 

29*68 

12*04 


A.D. 1941 A.D. 1884 A.D. 1881 A.D 1718 

298“ ^4® (6) (c) *188‘ 

306 190 250 727 - 726 12 A.D. 1736 A.D. 1777 A.D. 1883 A.D. 1955 

296“ 85® 332** 206 


(a) Jupiter at the time was 7® less by Sdrya siddhanta than by Ephemeris, 

(b) Jnpiter*B place at the time was 6® lese by SCirya siddhanta than by Ephemeris. 

(c) Venus* place at the time, by Snrya siddhanta, was 63®, i.e., in Rishabha ra6i, not in Mina. 
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1 

CalonUtioti for 
d»j of tolar 
year. 


Eye* tab. ly 

0, d. 

301 B.C. 

29 14 

14 yeai’t 

24 70 

9 tithls 

886 


62-70 


69*06 


364 

201 B.C. 

3-07 

91 years 

12-89 

9 litbis 

8-86 


25*82 

101 B.C. 

6*0 

51 year! 

56 

9 tithis 

8*8 


20-0 

100 A.D. 

13*6 

88 >eors 

16*0 

9 tithis 

8*9 


3S-4 


2n*5 

Bee Table II 

8*9 

5 

Bee Table 11 

21 


2 3 4 S 6 7 

Years 

from Mars. Jop. Sat. B.C. A.D. 
1101 B.C, 

(Increases of (1101 
loDfi^tudo by TniTiuii 
Table V-A.) yi*. in 

Col. 2.) 

814 284 223 225i 287 - 286 


8 

Day ot 
8oUr 
year. 


9 

Mara. 


10 

Jap. 


11 

Ven. 


12 

Sat. 


(Col. 1.) (See explanation in paragraph 296.) 

4 A.D. 1813 A.D. 1873 A.D. 1845 A.D. 1927 

265** (a) US'* 356“ 178“(b) 


991 


322 195 


229 110 -109 26 A.D. 1706 A.D. 1706 A.D. 1787 A.D. 1806 

vr 90Uc) 344* 184‘ 


1051 


287 215 242 50 - 49 21 A.D. 1766 A.D. 1766 A.D. 1847 A.D. 1866 

279’ 109“ 55* 197 


1288 290 207 258 




A.D. 

+• 

188 


2 A.D. 1640 A.D. 1742 A.D. 1849 A.D. 1720 

276“ 102‘' ^5* 2ir(b) 


ICdS 
21 1905 


304 

307 


219 

212 


221 ... 568 5 A.D. 1657 A.D. 1778 A.D. 1994 A.D. 1717 

287-4'’ 114“ 27“ 177’ (<J) 

237 ... 805 21 A.D. 1894 A.D. 1784 A.D. 1988 A.D. 1954 

300“ 107“ fi2“ . 192“ 

295. The two tables set out above contain the results of an exhaustive search 

for Rama’s horoscope, extending over a period of 4,000 years from 3102 B.C.,^ 
the year 0 of Kalijuga, to A.D. 900. Apart from the opportunity which they 
afford us of substantiating the claim advanced in paragraph 267 supra, viz,, that by 
means of Tables V-A and V-B it is possible to review the geocentric places of 5 
nlanets during a period of 4,000 years, our present investigation table may be made 
to servo a quasi-historic purpose. (Ij The framer of Rama’s horoscope may have 
had in view not an actual year or an actual horoscope, but only an ideal horoscope 
in which five planets occupied exalted positions. If so, the search for a year in 
which the five planets actually occupied such positions ranks no higher than asau 
astronomical pastime and is in no sense an historical problem. ( 2) Ror the reasons 
stated in paraoraphs 245 and 280 supra, we must, as serious critics, dismiss the sup- 
nositiou that Kama’s horoscope was actually calculated at the time of his birth and 
that in the absence of writing, the details of that horoscope were preserved by 
tradition from Rama’s epoch down to the time when the horoscope was inserted in 
Valmiki’s Ramayana. (3) It remains to consider a third alternative, viz., that 
,nm«bodv during the period when a study of planetary astrology was possible in 
India viz the period since about A.D. 300, actually noticed a year when the five 
nlaneU occupied exalted positions, and framed Rama’s horoscope m imitation of 
Shat actual Lroscope. If the year, or one of the years, when the five planets 
ftpriinied exalted positions was comprised in wha,t we may designate the astrological 
3 i e the period since A.D, 300 and if it also was a year m which it was 
Sn^ble for Rama’s horoscope to be interpolated or inserted in the Ramayapa. then 
fw investigation will have served the qiiasi-historical purpose of indicating the 
probable time when this interesting interpolation in the text of the Ramayana was 

carried out; ^ which of these alternatives does the investigation we have just 

r J ';i tn establish? Bv its means we satisfied ourselves, in the first 

conclud^ se ^ .^^^2 B.C. when the 5 planets, Sun, Mars, 

place, th^ j q.turn were so placed that they covM reach exalted positions 

7 “ 287 110 50 B^C. and A.D. 188, 5C8 and 805: We next calculated, m 

— at the time wa. 6 to 6* in advance ot this by SOvya oiddhSnta ; it ie, therefore, regarded ae » .oitable 

4 time was 6* more advanced by Sttrya eiddhanta than by Epheraeris. 

(b) Satorn at the ^ . go i . Sarya siddhunta than by Ephemerifl. 

[i) ttn etoid 3-2 depe/s further by Sarya eiddhanta than by Bphemone. 
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column 1 ^9 table, on what day of the Indian solar year, the mean tithi Sukla 

Mvami in Mesha month actually fell in each of these years. We did not calculate 
the actual ending moment of the tithi, because that would affect our result only to 
the ext^t of half- a- day (paragraph 28 supra)^ Nor did we calculate the equi- 
valent English date in each case, as this is a detail which can easily be supplied 
from Bye-table k and u when we know the year. 

^ third step, we filled up columns 9 to 12 of our investigation table, first, 
with the year in the current cycle of each planet when it attained the same 
position as in the year entered in columns 6 and 7- By current cycle ” we of 
course mean the cycles of years, 383, 363, 355, 344 and 235 for which the actual 
geocentric places of the five planets Saturn, Mars, Mercury, Jupiter and Venus 
respectively for every tenth day are furnished in Table V-B. Table V-A enables 
im to fill up columns 9 to 12 of our investigation table from the year 1024 B.C, to 
the year A.D. 200o. Bor years before 1024 B.C. we use, in filling up columns 
9 to 12, the major cycles given at the beginning of Table V-A in combination 
with the by -now familiar cycles of 363, 344, 235 and 383 cycles for M ars, Jupiter, 
Venus and Saturn, respectively. Lastly in columns 9 to 12, we noted any 

suitable results reached by us by means of heavy type numerals, and unsuitable 
results by means of italic numerals. 

297. The geocentric places thus arrived at are correct astronomical places, 
with, in any case, a probable error not exceeding a degree either way. But we have 
also to bear in mind that the mean places assumed in Indian astronomy for the 
different planets at the epoch 0 Kaliyuga were not the correct places by modern 
astronomy, which it is the object of the Ephemeris to reproduce, but a mean 
longitude of 0 degree in every case {Surya siddhdnta I. 57). As the centuries 
advanced from 0 Kaliyuga, the differences between Surya siddhtota without htja 
and modern astronomy underwent variations which are tabulated below; and by 
A.D. 900 there was practically no difference between the mean places of planets 
by Siirya siddhanta (without htja) and those deduced by modern astronomy. 
Bince A.D. 900 differences have accumulated again, and this is the period when 
by as or corrections were introduced by Indian astronomers to bring the planetary 

positions, as calculated by them, into accord with actual observation (see 
paragraph 268 supra). 

The following quantities, extracted from Table IV-B, have to be added, or 
subtracted (as the case may be), in order to obtain Surya siddhanta mean positions 

of planets at different epochs from the standard positions deduced from the 
Ephemeris Tables V-A and V-B : — 


B.C. 

8101 
2101 
1 K'l ■ 
101 
A.D. 
900 
190U 


Mare. 
+ 


• * i 


*« * 




+ 


11*9 

9*2 

6*6 

40 

1*3 

1*3 


Jnpiter. 

- 15*9 

- 11*7 

- 7*5 

- 3 2 


+ 

4- 


I'O 

5*2 


Satarn. 

+ 20-7 
+ 157 

- 10 7 

+ 5*7 

+ 0*7 

- 4*3 


Venus. 

- 33*0 

- 24*9 

- 10 7 

- 8*6 

— 0*4 

+ 7*7 


Merourr 

to 

+ 33-0 
+ 28-9 
+ 24 7 
20 6 

+ 16*3 
+ 12*1 


298. At a first glance, and judged by Indian Ephemeris figures, without 
correction for Siirya siddhanta, none of the 15 possible years since ^102 B.C. could 
have yielded a horoscope satisfying all the conditions of Kama’s horoscope. In ten 
years, 2909. 2435, 2055, 1818, 1201, 964, 50 B.C , and A.D. 188, 668, and 805 
Venus was not in Mina, but in Mesha or Rishabha, and in one case in Mithuna. [In 
one of these years 2055 B.C., which was otherwise suitable, Venus was only 7® 
beyond Mina, and this is a case which we shall have to re-cousider later, fir.st 
because if we make the correction for Venus’ mean longitude according to Surva 
siddhanta suitable for the epoch, viz., — 25® as compared with Ephemeris, we shall 
find that by the Eye-table for Venus the actual geocentric place of Venus at the 
end of six days of the Indian solar year in 2055 B.C. must have been 358’0® which 
was in Mina rail as required by Rama’s horoscope ; and secondly, because Mars’ 
position on the same day by Surya siddhanta, was 260-6° (the position bv 

Ephemms) + 9‘2 = 269-8°, which is within a few minutes of Makara ra§i (270°) 
the position required by Rama’s horoscope.] '' '* 

Mars . — In three of the 16 years entered in our investigation tables, viz., 2909 
2435, 1141 B.C., Mars was so far short of Makara that even the addition required 
by Surya siddhanta would not make up for the- deficiency. In two years, 2055 B.O 







122 CHAP. V. — PLANKTS; 8B0. U1 ; SANKABa’s nOUOSCOPE; PARAS. 299 — '602 


(already adverted to in the last sub-paragraph)f and 287 B.C., Mars* position was 
260 6° and 265° respectively by Ephotneris, but by Snrya siddhanta it would havo 
been 269 8° and 270° respectively, which would satisfy Rama’s horoscope. We 
shall, therefore, have to review these two years separately, as the other planets then 
occupied suitable positions. 

299. Jupit*^r , — In two of the 15 possible years 2732 B’.C. and 727 B.C., 
Jupiter’s position by the Bpbemeris was 82° and 85° respectively. In the case of 
Jupiter, the conversion from Ephemeris to Surya siddhanta positions at the epoch 
in question requires a dedmf ion, not an addition : if we make the appropriate 
deduction, we shall find that Jupiter’s actual geocentric place on 
Mesha month in 2732 B.C. was 68° while his place on the same tithi an 727 B.C. 
was 79°. Neither of these positions suits Rama’s horoscope, 

Saturn , — In two of the fifteen possible years, viz,, 2435 B.C. and A.D. 100, 
which are equally unsuitable for Venus, the position of Saturn by the Ephemeris 
was in excess of that required by Rama’s horoscope, and by Surya siddhanta, 
Saturn’s position in those years would have been still more in excess. In two 
other years, 2055 B.'C. and 287 B.C., Saturn’s position by the Ephemeris was 
179 and 178 degrees respectively, but by Smya siddhanta, he would have attained 
19-i° and 184° respectively which would satisfy Raba’s horoscope. 

30u. To enable the eye to take in rapidly the results of each year investi- 
gated on pages 1 18, 119, the position of any planet suitable for Rama’s horoscope 
is indicated in heavy arable numerals and the reverse in italic numerals. Reviewing 
the fifteen years’ tabulated results as a whole, we find that by Siirya siddhanta the 
conditions of Rama’s horoscope would have been fully satisfied in two years, 2056 
B.C. and 287 B.C. The positions were, by Siirya siddhanta, 


2055 B.O. 
287 B.C. 


Sun. 

r 

5 “ 


Mars. 

270 " 

270“ 


Jopiter. 

93" 

114“ 


Mfieiba. 


Makara. Earkataka, 


Veoai. 

358“ 

356“ 

[or BOinewhab 
leaB, but eltll 
in Mina] 
Mina. 


Satorn. 

194 “ 

184“ 


Tula. 


and houi^e of 
exaltation for 
each planet. 


To what extent historical or literary criticism will be able to turn to account 
these two dates for Rama’s horoscope is a speculation on which it would be foreign 
to our purpose to enter at present. We set out in paragraph 294 with the single 
proposition, namely, to try and discover the year or years between 3102 B.C. and 
A.D. 900, which would satisfy Rama’s horoscope and we have reached two 
astronomically correct solutions of this problem, understanding, of course^ by 
astronomy the Indian science, and more particularly, the system of the Surya 
siddhanta without blja, 2055 B.C. may be considered too remote for any historical 
or qua si-historical speculation. 287 B.C. was about the epoch when the Ramayana 
epic was in process of evolution and construction, but data are as yet wanting to 
enable us to aflBrm that Indian astronomers of that time had the knowledge requisite 

for the construction of a horoscope like Rama’s. 

301. We may note in passing that the last of the possible years in our 

investigation table, viz., A.D. 805 is a year which satisfies Sankara’s horoscope. 
It fails altogether to give a position for Venus that would satisfy Rama s 
horoscope, but Venus was not in exaltation in Sankara’s horoscope in which only 
the four remaining planets Sun, Mars, Jupiter and Saturn were in exaltation. 
It has been sometimes assumed that A.D. 8u5 is the only year that ^tisfies 

Sankara’s horoscope ; but we may note that not only A.D. 805 
50 B.C. and 2S7 B.C. satisfy Sankara’s horoscope. In Ind, Antiq,, Vol. Ai 
(Ad 1884), Mr. K. Telang wrote as follows: I am content to accept e 

beginning of the seventh century A.D. as a period down to which we can trace 
Purnavarma as reigning in Magadha and that is about the time, therefore, w en 

flankaracharva must have composed his great Sdrtraka Jjfmshya. 

302. Incidentally -we may note that the year 964 B.C. which is one of 15 
possible years for Eama’s horoscope, and not a particularly .good one eithe 

ra4i) by the BpLmeris, is not so by Siirya siddhanta, because at the epoch 
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in paragraph 297 supra^ the position of 
* ^ ^ siddhanta without bzja was 7 degrees less than by the Ephemeris ; 

position of Jupiter by Surya siddhanta on ^ulcla navatnt tithi in 
Mesha month in the year 964 B.C. was 94*4® less T, or 87*4° which would have 
een 6 degrees short of Karkataka, Considering the importance of Jupiter in an 

4 ^ n ^ i -Jfv, alone llama’s in whose horoscope it is all in all, we must 

na y discard 964 B.C. as being an impossible year for Rama’s horoscope. 

*11 Tables V-A and V-B, being based on the constants of modern astronomy, 

wi 1 be found serviceable in verifying statements occurring in any literature, 
wcient or modern, regarding the positions of planets. We read, at page 4 of 
^OCKVKR s Star-gazing, of a Chinese observation of the conjunction of 5 (sic) plemets 
etween 2514 and 2436 B.C. The same occasion is apparently referred to in 
Chambers Snuy Planets and CometSy where we read: ‘*The earliest record we 
possess of an occurrence of this kind is for China. A conjunction of Mars, Jupiter, 
^torn and Mercury in the constellation of Shi was assumed as an epoch by the 
mperor Chnen-hio and it has been found by Messrs. Desvignoles and Kirch 
that a conjunctiun actually took place on 18 February 2446 B.C. between 
10 and 18 of Pisces. De Mailla fixes 9 February 2441 B.C. as the date of the 
conjunction and says that the four planets, with the moon, were comprised within 
an arc of 12° extending from 15° to 27° of Pisces. 

De Mailla gives the following positions : 


Mercury, R,A.... 
Jupiter 
Moon 


344° 56' 16" 
317° 2' 12" 
353° 18' 21" 


Saturn 

Mars 


i • • 


• * 


• • 


* ■ • 


354° 39' 47" 
356° 45' 11" ” 


304. In the first place it is not possible that both Desvignoles and De Mailla 
can be correct, since between 18 February 2446 B.C. and 9 February 2441 B.C. 
Jupiter must have moved 150° or 6 signs and Saturn 60° or 2 signs. In the second 
place, it is easy to satisfy ourselves, with the aid of tables V-A and V-B, that 
neither of the above dates is correct. Bnt before doing so, we should observe, as 
we did in paragraph 289 sv-jytci, that in Furopean \ astronomy longitudes are 
reckoned from the First Point of Aries. In this case we may assume De Mailla’s 
positions in K.A. (Bight Ascension) to be tropical longitudes, and convert them 
into Indian sidereal longitudes by adding to each position 49°, which was the 
distance from the First Point of Aries in 2500 B.C. to the 0 degree of the sun’s 
mean longitude in the same year in the Indian ecliptic. We then have the 

following asDe Mailla’s positions for 9th February 2441 B.C., expressed in terms 
of Indian sidereal longitude : — 

Mars 46° (rounding off fractions of a degree) ; Mercury 34° ; Jupiter 36° • 
Saturn 44° ; Moon 42°. ’ 

In 2441 B.C. the Indian solar year began on February 21, because in 2501 
B.O., the Indian solar year began on Feb. 21 09 (Eye-table, section k) 
and for 60 years from 2441 B.C. we add ... 52 (Eye-table, section n)- 

Feb. 21-61 


Therefore 9 February in 2441 B.C. wag about 12 days before the commence- 
ment of the Indian solar year. Consequently at the commencement of the solar 
year 2441 B.C., Mars would be about 6 degrees further than on 9 February and 
Mercury about 12 degrees further, while Jupiter and Saturn would be very much 
in the same position. We can, therefore, apply a preliminary teat by caloulatinff 
with the help of tables V-A and V-B, the positions of the 4 planets on 0 day of the 
Indian solar yi ^ir 2441 B.C. Applying the large cycles found at the beo-inning 

of table V-A, we have, for the positions of the planets on 0 day of Indian solar 
year 2441 B.C., — 

Mars. Weroarj. 

4277 yrs. 4306 yrs. 

— 2440 . 2440 .. — 


Jupiter. 

4318 yrs 
2440 .. 


Saturn. 


42/2 yrs. 
2440 .. 


A.D. 

(Table V-B) 

■363rd day of previous year or 
9 February 2441 B.C. 


• • • 


1837 

110 ° 

104' 


A.D. 


1866 

9° 

0 ' 


A.D. 


1878 

282° 


A.D. 


281 


1832 

140° 

139° 
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305. Evidently, there was no conjunction of the four planets in question, or of 
even of two of them, on 9 February 2441 B.C,, and there must be a misiake some* 
where. Using the indications furnished by De Mailla’s positions for Mercury and 
the moon, we may conjecture that the date he had in mind wm fw^mewhere ahoot 
2 March 2449 B.C., or the 10th day of the Indian solar year, 2449 B.C. For, 
applying the same major cycles as before, we have, for 10th day of 2449 B.C-, 

M«ri. Umurj, Jnpit«r. fUl^rn. 

4277 yrs. 4306 yrs. -4318 yrs. 4272 yrs. 

_ 2448 — 2448 — 2 14S „ -- 2448 


A.D. 1868 A.D. 1870 A.D. 1824 


28 


32" 


A.D. 1829 

loth day of 2449 B.C. 

(2 March 2449 B.C.) ... 46® 

Cf . De Mailla’s positions 
(Converted into Indian 
sidereal longitudes) 
paragraph 304 ... 46® 34" 

For the moon’s position on the same day, we proceed as 

(Fiye-table, section k, J, n, O.) 2501 B.C., commencement 

of Indian solar 

Feb. 21*09, 1st N.M. in 8. 
62 years '45 


34 


44 




y^r 12 '06 

2 1 24 


Feb. 21*54 


36-29 

29 63 


Mean ending moment of 3rd tithi 9‘71 


Add 3 tithis 


|V’T6 





: • 7 1 

I'llO 


Feb. 31-2.5 = Mar. 2. 

March 2, 24-fc9 B.C. was the day on which the 3rd tithi came to an end 
sna’a longitude on the day in question being nearly !<> degrees, the tnr« ^ 
lonf^itude at the meim eudiug moment of the tithi must have teen 1 - 

= 46°. De Mailla’a longitude for tlie moon is 42°, which must have be*-n attauie.! 

about d to 8 houi-s on either side of the end of the 3rd mean tithn " » 1 iq1{ 

that the date whicli De Mailla had in mind must have 

There is also probably an errorof 10 in his position for baliirn. i on 
planets ».8 in the oonslellation Pisces but .11 were in R.shabha. a r;r. of »h,cl, 
probably corresponds to the Chinese constellation Shi (= Indian Kritiik.*!. 

30d. For another example of planetary conjunctions we soloct the folbwing 
■from f/HAMBKBa* Svii, Pl<l1i6f9 O/tid CoPieit^ I , i o . 

“ On September 15, A.D. 1186, Mercury, Venus, Mars, Jupiter ami -iiturn 

were in conjunction between the Wheat-ear of Virgo (Spica ' "-g'M j 
Hero is an unmistakable reference to a constellation (not a 
the zodiac and we ought to be able to verify it e^^dy. The 15 Sipte 

1186 was the 174th day of the Indian solar year A. U llbb. 

We take out the positions of the planets on that day from tables \ -A and^V • B 

M*r8, Morcury. Jupn^r. > 

(Table V-A) A.D. 1186 = A.D. 1912 A.D. 1896 A.D. 1791 A p-J899 A.D iv-c 


177 ' 


176' 


169 


170* 


1 1 4 


(Table V-BM74th^ar 3 i„ ,h. 

couslellation KaujS or Virgo J" VhT Tl So?°..n'h™ li s6 

was, as we may see from a lunaf eclipse. We 

^ I 

rt*dicted 

that the end of the world was of this extraordinary 

o^^iuSoTV lik.''of wte°r;»rESps bai uot occurred siucu o.« begau to 

”‘“7;,rMeru onbo TO- a.d. usv'otb'Bc rr oi 

!X»^”o1«“ Tal^t is .o’ r«ori of .bis c.iuuc.... 




CHAP. V. planets; sec. Ill; the star that led the magi; paras. 308—309 125 

^erred'^from'rah^* V ^A o“ the date in question may be 

9 I" after 3.773 years (a com- 

mnst aocordincr^^ tVi ™®®a longitudes of Mars, Jupiter and Saturn 

The reader eTinnld fi ^ ^ l^^rease by 11, 20 and 22 degrees, respectively. 
The reader should find no difficulty m making the necessary calculations.*^ 



Mars. 

Mercurv, 

Jupiter. 

Venus. 

Saturn. 

Sun. 


4277 
— 2587 

yrs. 4300 vrs. 

— 2587 ' 

4318 
— 2587 

yie. 4270 yrs. 4272 yi*s, 

— 2587 — 2587 

(Table 

IV-C.) 


A.D. 1690 

A.D. 1719 

A.D. 1731 

A.D. 1683 

A.D. 1685 






— 28t> 







= A.D. 1918 



175th day, 2588 

B.C. 172*^ 

160" 

15-1" 

155" 

165" 

167" 


lo ,.o cne east oi Jupiter, Venus and Saturn and these planets 
must have shortly before sunrise. The moon was in a different con- 

■ A ^ftf*®®®® positions we may compare the places of the five planets on 
doth Uct. A.U. 1921 (the current year) which was also a day of new moon, or 
better still, one week earlier on 23 Oct. A.D. 1921 when Jupiter, Saturn and Venus 
were in close proximity to each other and Mars only 10 degrees off. 

308. The reader will find it a useful exercise to verify the following conjunc- 
tions) also extracted irom Ohambbks* S?n?, Planets and Comets : — 

November 'll, A.D. lf)44, Venus, Jupiter, Mars and Saturn were very 
close, and Mercury was only 16^ distant ... On 11 November A.D. 1544 
Venus, Jupiter, Mercury and Saturn were enclosed in a space of 10^^. , . ( * 

March 17, A.D. 1725, Venus, Jupiter, Mars and Mercury appeared together 

the same field of the telescope . . . On December "23, A.D. 1769, Venus 

Jupiter and Mars were very close. On October 3, A.D. 1801, Venus, Jupiter and 
Moon were very close in Leo and Saturn not far offP (For the last two dates the 
positions of all 5 planets are given in situ in Table V-B.) 

309. We will conclude the present subject with an example which has an 
important bearing on Biblical chronology. We are told in the Bncyclopsedia 
Britanxuca (11th edition. Volume 2, page 888), art. Btbfe — New TestixT/ient 
Chronology y that the astronomer Kepler identified the star of the Magi with a 
conjunction of the planets Juniter and Saturn which nccnrrAH in f.li 


On 
in 


yvLfc/ui/.y . J.U AO o, uuAxuuo i/uixj uiutfiii; i/xiiAD meuievai jew, xt. ^Darbanel 
(Abrabanel), records that a conjunction of these particular planets in this parti- 
cular constellation was to be a sign of Messiah’s coming. It is just conceivable 
that bis statement may ultimately depend on some such ancient tradition as 
may have been known to Chaldaean Magi.” 

We can, with the help of tables V-A and V-B, trace the successive positions 
of Jupiter and Saturn which must have occupied in 7 B.C. the same positions as 
they did in 1809 and 1909 respectively. We may set down the positions in a 
table as follows : — 


Movements of Jupiter and Saturn in 7 F.C. {Indian solar year)^ 


Day of 
Indian 
solar year. 

Julian date. 

Jnpiter. 

Saturn, 

O 

Day. 

March 

14-43 

343-4® 

360*5* 

lO 

t • 

March 

24 

i 

345-8* 

: 

851-8* 

20 

f f 

1 April 

3 i 

343-1* 

353-0* 

30 

}| 

April 

13 

350-3® 1 

3543“ 

40 

>1 

April 

23 

852-5 

335*4 

SO 

It 1 

May 

II 

1*1 

3 , 

364-5 

356*4 

eo 

ff 

May 

13 

356^4 

367*5 


i 

Remarks. 


I 

Jupiter’s moveniente in 7 H.O. were the same within 
a fraction of a degree as in A.D. 3809, and Saturn’s 
movements the same as in A.P. 1909. Tables V-A 
and V-B. The cyclic vuriation in the case of 
Jupiter was that for 1809 + 6= 1815 years = 3 
cycles of C05 years oh oh. The variation was 3 
f *223® = — *009*. The cyclic variation 
m tho eiise of Saturn was that correspond inir 
to 1909 + 6 = 1015 = 6 X 383 years; i.e., 5 x 
— 095 " = — • 476 ^ 


+ 

* 

Distance between the sun and the planets 800* = 20 

brs. Jupiter and Saturn rise in the east 8 hrs. 
alter sunset. 


32 
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Dar of 
• 

Indian 

\ 

aoiar vetr. 

J lUan date 

1 

1 

1 

. Jupiter. 

Saturn. 

1 Remarks. 

t 

1 

i 

70 Daj. 

May 

23 1 

358*1 

868-2 

Diitanoe between sun and the planets 290®. Jupiter 
and Saturn rile iu the east 7 hi-a. after sunset. 

so .. 

Juoe 

2 

J59-5 

3538 


90 .. 

June 

12 

JO 

1 359-6 



100 

110 

180 

130 

1^0 

ISO 

ISO 

170 

180 

190 

800 

810 

280 

830 

840 

850 

860 

870 


880 

890 

300 

310 

380 


• « 

• % 

11 

i» 

? * 


f« 

•• 


ft 


t9 


ft 


• * 


MO 

8&0 

360 


If 

H 

m 

if 

ft 

m 


Jane 

Julr 

July 

Julv 

« 

August 

August 

August 

Au^rust 

S^pt^mber 

Scpiember 

September 

October 

October 

October* 

yoTcmber 

Xorember 

Noramber 

f>eoeiDber 


December 

December 

Juuuary 

J&nuJiry 

Ja&uary 

Feteiury 

FelH*iiAry 

Fel'rusrv 

March 


iS 

2 

12 

2i 

1 

11 

21 

21 

10 

20 

20 

10 

2o 


30 

19 ' 
29 
9 


19 

29 

8 

18 

28 

7 

17 

n 

9 


1- 3 
28 
23 

2- 2 
2 1 
to 
0-0 

368'6 

355-7 

3554 

353*7 

352S 

3523 

369-0 

352-1 

352-6 

363*3 


354*4 

3556 

357*2 

369-0 

1*1 

31 

5-4 

7-6 

100 


359-7 
369-9 
0-1 
.369 8 
369-4 
358‘9 
3582 
367 5 
3.5 6' 7 

3559 

355*2 

354-3 

353-8 

358-4 
852 8 
352-9 
852-9 
3t2-9 


353-li 

35^-2 

354*8 

355- 8 

356- 9 
358-0 
359*2 

0- 4 

1 - 6 


Distance between sun and the planets 180^ Satuin and 
Jupiter lise in the east about the time of sunset. 


Distance between sun and the planets 135“. Saturn 
and .Jupiter rite 9 hrs. before the sun, i.e., at 9 p.m. 


1 


Both Jupiter and Saturn are stationary for about 
a month* 


Saturn still stationary. Distance between sun and 
the planets 90®. Saturn and Jupiter appear in senith 

at sunset. 

At sunset J apiter and Saturn appear in the western 
sky. 


1 


Mars on 344th day was in ocnjonotion with Saturn. 

In March 6 B.C. both Jupiter'and Saturn had con* 
junotions with the sun and disappeared and they 
must have reappeared about 4 April as morniug 
stars in the east. 


SIO The above table ehcw’^ that on the 70th solar day (May 23) Jupiter and 
Saturn were within a degree of each other in the last few degrees of Pisces. On 
the same day the distance between the sun and J upiter cum Saturn was about -9(1 
and the plaueta must have risen together in the east about seven hours after sunse . 
Prom iluB time the conjoined planets continued to rise night after night in the east 
until the ISOth day (September 10) when they must have risen m the east ]ust as 
the sun set in the west. On this date the longitude of Jupiter was 3o7 4 and of 

<^tnrn 35ti-7 and they must have been very close. . t> .i i 

We read in St. Wthew, 2, 1-12. “Now when Jesus was born m Bethle- 
hem of Judea in the days of Herod the King, behold, there came wise men 
from the east to Jerusalem, saying, Where is he that is born &ng o e ew 
fnr we have seen his star in flie east, and are come to worship him. • . • ^oen 

Herod when he had privily called the wise men, inquired of them diligently wM 

r.h^ .to iEfter 8.W m'the eto, mli beMe o.!‘d mod ^ tko 
^ ' ' and when they came into the liouse, they saw the young child with 

the sky. „„„ have occurred about December 9, and 

conference of the Magi with Herod y nf+he same vear when they 

tK... nrnhablv referred to their experience in May ol the same year wuo j 

? -L u A anan fliiJ afjir of tho KinfiT of th© J6^v8 VI the Bdst, 
said that they had seen the star ox g 7 -r n ie about 17 February 

0 B.C., there w... . farther phenomMon, to S now Mars 

8aturn and Jupiter were 359-4 , 369-ri ana o % , icapc j, 

and Saturn were in co njunction. 

g««ntrlc 1o.«iWd« rf ^.t.r f,, 689 year, (page 94 ante). ..e.. . 

^g« 358 66* for Jnpiter and 364-27- lor aatnrn. 
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^ The Scripture narrative refers to a temporary disappearance of the star and 
to its leappearance at Bethlehem. We find from the table of movements that 
tetw^D the 0 and the 15th day of the Indian solar year 6 B.O., i.e., between 
March 14 and March 29 of that year, first Saturn and then Jupiter must have had 
a conjunction with the sun, that is, they temporarily disappeared, and about 
April 4, they were to the west of the sun, and they must have appeared low in the 
western sky, immediately after sunset. This may have been the reappearance at 
whicn the Magi rejoiced. Or the expression “ the star stood over where the child 
was may refer to the fact that Saturn became stationary for about two months 
from October 20, 7 B.C. till December 19 of the same year and that during the 
same period Jupiter came closer and closer to Saturn until they were again 
together on December 29. The appearance of the two planets blazing from the 
zenith after sunset on December 9 must have been a striking phenomenon, at 
which the Magi could well have wondered as the star “ stood (i.e,, was stationary 
in the zenith for several days) ‘'over where the child was.*' December 25 is the 
traditional day when Christ was born. 

Kepler, from a study of these phenomena in the light of the tradition 
recorded by Abrabanel, came to the conclusion that Christ was probably born in 
7 B.C. during a conjunction of Saturn and Jupiter. It is now well known that the 
chronology of St. Dionysius Exiguus who identified what we now call 1 B.C. 
(= the year 753 A.CT.C. or of the Foundation of Rome) with the year of the 
birth of the Christ was wrong by at least three or four years, and that Christ 
must have been born before the year now spoken of as I* B.C, (A U.C. 750). 

311. Before concluding this chapter, it may be useful to indicate, for the 
benefit of other investigators, an important application, and one that is by no 
means self-evident, of the principle of cyclic recurrence in the positions of planets. 
In order to obtain the positions of planets in the current cycle, as is done in 
table V-B, for 363 years (Mars), 356 years (Mercury), 344 years (Jupiter), 
235 years (Venus), and 383 years (Saturn), it is not necessary to calculate the 
positions of these planets for all these years. If we have the calculated positions 
oi Mars for a series of 126 years, in all, say from A.D. 1822 to A.D. 1947, of 
Mercury for 79 years (say, from A.D. 1855 to A.D. 1933), of Jupiter for 95 years 
(say, from A.D. 1818 to A.D. 19 j 2), of Venus for 48 years (see paragraph 313 
below) and of Saturn for 88 yeRrs (say, from A.D. 1842 to A.D. 1929), we have 
sufficient material for fixing the positions of these planets in the first place 
for 363, 355, 344, 235 and 383 years, respectively, and secondly through tables 
V-A and V-B for all the time comprised in the range of history and tradition. 
The procedure is as follows. 

312. Let us assume that we have the calculated positions of Mars for every 
tenth day in every year from A.D. 1822 to A.D. 1947. With the help of the 
positions in the first and last of these years as well as of the positions in two 
intermediate years 1869 and 1909, we obtain the positions in six other years as 
below : — 


0 DAY. 


Position in A.D. 1947 minus 1 (iesjree 


position in 1584 A.D. 

1663 ... 

1742 
1821 
1900 


337-6'’ 




• • « 


• • 4 


338- 5 

339- .1'’ 
339-8'” 


340 


6 '’ 


) 


3- 0 


0 DAY. 

Position in A.D. 1869 minus 1 
= position in A.D. 1506 

1585 116-5° 
1664 117-9° 
1743 119-2° 
1822 


degree 

115-2° 


120-5° 




5-3 


o 


0-75° I 1-3“ 

We know that Mars’ position on 0 day in A.D. 1684 must have been the same as 
his position 363 years later, i.e., on 0 day in A.D. 1947, less -1 degree. We there- 
fore write down as Mars* position in A.D. 1584, the position we have already 
calculated for 0 day in A.D. 1947, less -1 degree, i.e., 337-6 degrees. 

Similarly we write down as Mars’ position on 0 day in A.D. 1606, his ascer- 
tained position on 0 day in A.D. 1869 less -1 degree, i.e., 115-2 degrees. 

Between A.D. 1684 and A.D. 1900 there are 316 years or 4 periods of 79 years 
each. We know from the table of Mars’ cycles that in 79 years Mars’ mean 
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longitnde increases bj + 1'015 degree. Our difficulty is, that owing to the annual 
equation and the uiomaly, the actual geocentric place of Mars after 79 years may 
not increase by exactly -f 1*015 degree, but by something more or something less. 
But for small increases of mean longitude l^e annual equation and the anomaly 
will operate uniformly, and we may assume, without risk of error, that if Mars* 
position on Oday in A.D. 1584 was and if his position on 0 day in A.D. 1900, 

was 340*6 degrees, his three intermediate stages, viz., those on 0 day in A.D, 1663, 
in A.D, 1742, and in A.D. 1821 may be obtained by applying a uniform increment 

of ^ = 0'75 degree. We obtain in this way tlie actual geocentric place of Mars 

on 0 day in the years A.D. 1663 (338*3°), 1742 A.D. (339*r) and 1821 A.D. 
(339*8®) , and we may, if we please, verify these figures by direct calculation. 

It is obvious that for every ascertained position of Mars between A.D. 1822 
and AJ). 1900, we shall be able to obtain his positions in three other years, in other 
words, by means of his ascertained positions in the 79 years A.D. 1822 to 
A.D. 19M, we shall be able to obtain the positions in 3 X 79 = 237 years ; and 
since we have iilready ascertained the positions of Mars for 126 years, A.D. 1822 
to A.D. 1947, we shall have on the whole the positions for 237 + 126 = 363 years, 
the full number of years required for a Mars* cycle of 363 years. 

313. The foUowing table shows at a glance how cycles of 355, 344 and 383 
years may be obtained for Mercury, Jupiter and Saturn respectively by following 
the method we have already indicated for Mars. {The figures refer of course to 
A.D. years) : — 


Man. 

1 

Meroorj. 

Jupiter. | 

1 

Saturn. 

1 947=1664 
1663 
1748 
1821 
1900 

eo 

1 

1 

1933== 1578 
1624 
1670 
1716 
1762 
1808 
1854 
1900 

1888 = 1588 
1579 
1625 
1661 
1717 
1763 
1809 

1855 

1912=1568 

1651 

1734 

1817. 

1900 

mm ■% « 

1880 = 1486 
1569 
1652 
1736 

1816 

1929=1646 

1605 

1664 

1723 

1782 

1841 

1900 

1 

! 

1871 = 1488 
1647 
1606 
1665 
1724 
1788 

1842 


By means of the positionn of Mercury, ascertained for the 46 years .A .D. 1855 
to A.D 1900, we obtain positions for 46 x 6 = 276 years in addition to the ascer- 
tained positions for 79 years ; total 355 years, which is Mercury’s cycle. 

By means of the positions of Jupiter, ascertained for the 83 years A.D. 1818 
to A.D 1900, we obtain positions for 83 X 3 = 249 years in addition to the ascer- 
tained positions for 95 years ; total 344 years, which is Jupiter’s cycle. 

Bv means of the positions of Saturn, ascertained for the 69 years A.D. 1842 
to A.D. 1900, we obtain positions for 69 X 5 = 295 years in addition to the 
ascertained positions for 88 years ; total 383 years, which is Saturn’s cycle. 

314. For obtaining the Bgures for a Venus’ cycle of 235 years we proceed 
by a slightly different method We drst of all calculate the positions of Venus 

for 4S years as follows ; 


I 

1800 

1840 

1880 

1920 

1960 

iOOO 


U 

1801 

1841 

1881 

19*21 

1961 

2001 


111 

1802 

1812 

1882 

1922 

1%2 

2002 


IV 

1803 

1843 

1883 

1923 

1968 

2003 


V 

1804 

1844 

1884 

1924 

1964 

2004 


VI 

1805 

1845 

1885 

1925 

1965 

2006 


VIT 

1806 

1846 

1886 

1926 

1966 

20L)6 


VIU 

1807 

1847 

1887 

1927 

1967 

2007 


To these six rows of eight figures each we can, without calculation, add 
a seventh row — 

VI VII 
2040 2^141 


VITI 

2042 


I 

§035 


II 

2036 


111 

2037 


IV 

2038 


V 

2039 


For the nosition of Venus in A.D. 2040 is the same as its position 235 years 
before in 1 8ol which stands at the head of column VI. We therefore repeat 
for A.D 2040 the figure already obtained for 1805. Similarly we repeat tor 

2041 2089 the figures already obtained for 1806 . . . 1804. 

31 5 { Van us- cofi f i. ) We next p roceed to interpolate between 1 800 and 2040 
the Benroa for every eighth year as we did before for the other planets. Th^, 
euppoaing we want the figure for 0 day in each case we interpolate as follows : 
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1800 

1808 

1816 

1824 

1832 

1840 

1848 

1856 

1864 

1872 

1880 


• • ■ 




• « • 


0 DAT. 

329- 8 

330- 4 

331- 0 
331-6 


329*3 (ascertained figure). 




* • • 


332-2 

2-9 


• • • 


332- 7 

333- 2 

333- 7 

334- 2 


(ascertained figure). 
-T- 5=-6 


• * • 


% V 


334-7 

¥5 


(ascertained figure). 
T- 5 = *5. 


1888 

1896 

1904 

1912 

1920 

2000 

2008 

2016 

2024 

2032 

2040 


• * • 


• « • 


■ • « 


0 DAT. 

336-4 (a^scertained figure). 

336-1 

336- 8 

337- 6 

338-2 (ascertained figure). 
3^ 5 ==■ -7 




* • V 


344*6 

345*0 

345-6 

346*1 


344*0 (ascertained figure). 


346*6 (figure ascertained 

for A.D. 1805) 

2*6 -r 5 = -52. 


From every year for which we possess ascertained figures we are thus able 
to obtain figures for four more years ; out of 48 years’ figures we can thus evolve 
figures for 192 years in addition to the original 48 ; total 240 years, which is five 
years more than the full Venus* cycle of 236 years. 

316. The increase of mean longitude of Venus every 8 yeatrs is 1*52 degrees, 
and we could have interpolated all the figures between A.D. 1800 and A.D. 
2040 in one series of thirty steps, thus 


0 DAT. 


A.D. 


1800 

» • • 

• * • 

4 « • • « f 

1808 

t , 

• « 4 

... 329-9 

1816 

• * • 

• » * 

... 330*5 

1824 

• • # 

* 4 « 

... 331-0 

1832 

• • • 

• » • 

... 331-6 

1840 

• « . 

• • » 

... 332-2 

1848 

^ • 

« • « 

... 382-7 

2040 

• • • 

• * • 

» • • 

• ■ • • * * 

« * * • • 4 


* 

329’S (ascertained figure). 


■ • « 


346 '6 (figure ascertained for 1805) 


30)17*3 


*o< 


We see that the figures obtained in the last paragraph for 


A..D. 1808 

1816 

1824 

1832 

1840 

1848 

are 329*9 

330-5 

331-0 

331-6 

332-2 

332-7 

against 329*8 

330-4 

331-0 

331-6 

332-2 

332-7 


which we obtained in paragraph 315 and the differences are hardly perceptible ; 
nevertheless it is safe to proceed by breaking the thirty steps into a number of 
stages as we did in paragraph 315 because the successive differences in the 
anomaly and annual equation of the thirty steps caused by differences in mean 
longitude amounting in all to 17*3 degrees may not be uniform in the case of 
Venus. 

317. In tbe following table, in which the base year is A.D. 1999, the above 
method of development of a perpetual planetary ephemeris from day today is 
illustrated in greater detail. The figures for the top and bottom- line in the case 
of each planet being known, the examples show how the figures for intermediate 
years may be obtained by interpolation. If this table is extended to 79 years in the 
case of Mars, taking' 1998, 1997 . • . . 19*41 as the successive base-years, to 

46 years in the case of Mercury, to 83 years in the case of Jupiter, to 48 years in 
the case of Venus, and 89 years in the case of Saturn, we shall have all the 
material required for a perpetual planatery almanac (Tables Y- A and V-B). Con- 
siderations of space alone forbid the reproduction of these tables, which have the 
merit of yielding certain important corollaries, one of which (viz., that Mars can- 
not retrograde in Magha nakshatra in Karttika-MargaSirsha months) is made 

use of in paper No. V in the appendix On the astronomical references in the 
Mahabharata. '' 
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TahU iilustruiing the jmcsi^s of obtaining, from the calmlated places of Mars, Mercury, Jupiter, Venus 

iij' 363, 355, 344, 248 and 383 years, respectively 
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itTi* A O. 1^55|ihc figure* for 1699 have been repeated: but an the cyclic variation between A*l)* 1999 and A.S* 
/ V’d ieSs and AD. 1967 hy 4, lhat the figure for Jupiter for AD. 1655 ie in excess of tho figure for AD. 1999 (344 years 
’b. 1987 is 315*3 and that for AD. 1999 is 341)1, a difference of 3*8. We add *6 to 3*8 in order to get an exact quotient (1*1) 
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CHAP . V. — PLANETS ; 


and Saturn, for 126, 79, 9S, 48 atui 88 
(see paragraph 311, page 12? ,f text). 


ycdTSy ^ BspBctiv^ly^ the actudl phtcea oj the ii^nne pin nets fov c 



160 

170 

180 

190 

200 

210 

220 

225'2 

232*1 

2391 

246 2 

253*3 

260*6 

268*0 

226*1 

232*9 

239*9 

2470 

254*1 

261*4 

268*8 

227*0 

233*7 

240*7 

247*8 

254*9 

2622 

269*6 

227*9 

234*5 

241 5 

248*6 

255 7 

263*0 

270*4 

228*8 

235*3 

242*3 

249*4 

256 5 

263*8 

271*2 

2297 

236*2 

243*3 

250*4 

257*6 

264*9 

272*3 

+ 0*9 

+ 0*8 

+ 0*8 

+ 0*8 

+ 0*8 

+ 0*8 

+ 0 8 

164*3 

181*5 

196*9 

208*7 

213*0 

208*1 

201*6 

164*0 

181*3 

196*8 

208*7 

213*2 

208*7 

202*1 

188*7 

181*0 

196*6 

2087 

213*6 

209 3 

202*5 

163*4 

180*8 

196*4 

208*6 

213*7 

209*9 

202*9 

163*2 

180*8 

196*2 

208*6 

2140 

210*6 

203*4 

162*9 

180-4 

196*0 

208 6 

214*2 

211*1 

203 8 

162^ 

180*2 

195*8 

208 5 

214*5 

211-6 

204*2 

162*3 

180*0 

195 6 

208*6 

214*7 

212*1 

204*6 

162*1 

179*7 

196*5 

208*5 

216*0 

212*6 

204*9 

+ 0*3 

+02 

+ 0*2 

+ 0*0 

"0*2 

-0*6 

-0 3 

8*4 

7-2 

5*9 

4*5 

3*2 

1*8 

0*7 

7*3 

6*2 

50 

3*6 

2 3 

0*7 

869*7 

5*8 

46 

3*4 

2*0 

07 

3592 

368*2 

4*3 

30 

18 

0*4 

359*1 

357*7 

356*7 

2-8 

1*4 

0-2 

358*8 

357 5 

366 2 

355*2 

1*5 

1-6 

1-6 

1*6 

1*6 

1*5 

1*6 


230 240 250 

1 260 

1 270 

280 

290 

275*8 

283*2 

Degree ; 

290*9 

1 of longitude . 

298*7 306*3 

314* 1 

321*8 

276.6 

284*0 

291 7 

299 5 

807*1 

814*9 

322-6 

277*4 

284*8 

292 6 

300 ‘S 

3079 

315*7 

f 23 4 

278 2 

285*6 

2933 

301*1 

308*7 

816*6 

324*2 

279*0 

286*4 

294*1 

301*9 

309 5 

317*3 

3250 

279*8 

287*0 

296 1 

3027 

/ 

310*3 

318*8 

325*7 

+ 0*8 

+ 0 *H 

i’ u b 

+ 0*8 

+ 0*8 

+ 0*8 

+ 0*8 

203 4 

2138 

228*4 

244-1 

262*8 

280*0 

296*6 

203*5 

213*6 

228*2 

244*0 

262 5 

279*8 

296*4 

203*7 

213*5 

228*0 

243-9 

262*2 

2796 

396*2 

208*8 

218-4 

227*8 

243*8 

261*9 

279*4 

2960 

2040 

213*3 

227*6 

248 7 

2616 

279*2 

295*8 

204*1 

213*2 

227*4 

243*6 

2613 

279*0 

295*6 

204*8 

218*1 

227*2 

243'5 

2610 

278*8 

295*4 

204*4 

213*0 

2270 

243*4 

260*7 

278*6 

295*2 

204*6 

212*9 

226*9 

243*2 

260*4 

278*8 

295*0 

-0*2 

+ 0*1 

+ 0*2 

+ 0*2 

+ 0*3 

+ 0*3 

+ 0*2 

0*0 

359*4 

359*1 

859*4 

359*9 

0*7 

19 

359*1 

358*4 

358*4 

8585 

359*1 

359*9 

1*1 

357*6 

367*0 

357*0 

357*2 

857.8 

363*7 

359*9 

366*1 

355*6 

355*6 

355*9 

356 5 

3675 

8587 

354*6 

3542 

354*2 

354*6 

355-2 

356*3 

357*5 

15 

1*4 

1*4 

1*3 

1*3 

1*2 

12 


300 

310 

320 

330 

340 

350 

360 

329 5 

336*9 

344*8 

352*2 

369*7 

7*0 

14*4 

330*2 

337*7 

345-5 

352*9 

0-4 

7*6 

15*0 

330-9 

838 5 

846*2 

358*6 

1*1 

8*2 

15*6 

331*6 

339*3 

346*0 

354*3 

1*8 

8-8 

16*0 

832 3 

340*1 

347*6 

355*0 

2*5 

9*4 

16*8 

383*1 

340*8 

348*2 

356*7 

3*0 

10*2 

176 

+ 0 7 

+ 0*8 

+ 07 

+ 0-7 

+ 0*7 

+ 0*6 

+ 0*6 

310-3 

318*9 

317*9 

311*4 

309*2 

317*4 

3310 

310*2 

8191 

318*3 

3118 

309-5 

817*3 

380*8 

810*1 

319*2 

318*8 

312*3 

309*7 

317*2 

330*7 

3100 

819*3 

319*3 

312*7 

309*9 

317*1 

330*5 

309*9 

3194 

319*8 

313*2 

310*1 

317 0 

330*4 

8098 

3195 

320*3 

313 6 

310*3 

316*9 

330*2 

30^*7 

319*6 

820*8 

314-1 

310*5 

316*8 

330*1 

309*6 

319*7 

321*3 

3145 

310*7 

316*7 

329 9 

309*6 

319*8 

321-8 

315*0 

310*9 

316*7 

329*8 

+ 0*1 

-0.1 

-0*5 

-0 5 

-02 

+ 01 

+ 0*1 

3*3 

4*9 

6*6 

8*7 

10*9 

13*0 

15*4 

2*6 

4*4 

6*1 

8*1 

10*2 

12*6 

149 

1*4 

3*2 

50 

7-0 

91 

115 

13*8 

0*2 

2*0 

3*9 

5*0 

8*0 

10*4 

12*7 

359*0 

0*8 

2 8 

4*8 

6*9 

9*3 

11*6 

1*2 

1*2 

1*1 

1*1 

1*1 

1*1 

M 


later) by *, B, 6 or -7 degree acoMding ae oL“of ^e^^urea1e^eqnired““makeA' Mmpletr^riston of\\edXr**^’*h“' 4 ”?’ d«»jeioii 

on division by 4, end aasnme that the cyclic variation for geocentric place between A.D. 1M5 and A.0. 19»f8+T6ln*’favinr'?f*the forme**** ® 


116*0 

121*1 

128*5 

137*2 

146*8 

157*1 

1680 

115*0 

1200 

128*2 

137*2 

147 2 

157*3 

168 6 

118*9 

120*0 

128-0 

1371 

147*5 

1576 

169*1 

112*9 

119*4 

127*8 

137 1 

147*9 

157*9 

169*7 

111*8 

118*9 

127*6 

137 0 

1482 

158*2 

170*8 

110*7 

118-4 

127*4 

1371 

148 5 

158*5 

170*9 

-ro 

-0*6 

-0*2 

-0*0 

+ 03 

+ 0*3 

+ 0*6 

14*0 

13*4 

12-7 

11 9 

11*1 

10*2 

9*5 

15*1 

14*5 

138 

13*0 

12*2 

11 3 

10*6 

16*2 

15*7 • 

160 

14 2 

13*4 

12*5 

11 8 

17*4 

16*8 

16*1 

15-3 

145 

13*6 

12*9 

18*5 

18*0 

173 

16*5 

157 

14*8 

14*1 

19*6 

19*1 

18*6 

177 

16*9 

16*0 

153 

20*8 

20*8 

19*7 

18-9 

181 

17*2 

16 5 

21*8 

21*3 

20*7 

19*9 

19*1 

18*2 

17*5 

+ 1*1 

+ri 

+ 1*1 

+ri 

+ 1*1 

+ 1*1 

+ 1*1 


176-2 

190*6 

202.5 

214*4 

226*4 

238.7 

261*0 

179*6 

191*1 

203*1 

216*0 

226 9 

239*3 

251*7 

180*0 

191*6 

20. S *6 

215*5 

227*5 

239^ 

252*3 

180-4 

192*1 

204*1 

216*1 

228*1 

240*5 

252*9 

180-8 

102*6 

204*6 

216*7 

228*7 

241*4 

253*6 

181*2 

193-1 

205*1 

217*2 

229*3 

2417 

254*2 

+ 0*4 

+ 0-5 

+ 0*5 

+ 06 

+ 0*6 

+06 

+ •06 


8*8 

8*1 

7*9 

7*7 

7*4 

7*8 

8*2 

9-9 

9.2 

9*0 

8*7 

8*4 

8*8 

9*2 

IM 

104 

101 

9*8 

9*5 

9*8 

102 

12*2 

11*6 

11*2 

10*9 

10*6 

109 

11*2 

13*4 

12*7 

12*3 

12*0 

11*7 

120 

12*2 

14-6 

13*8 

13*4 

13-1 

12*8 

13*0 

13*2 

15*8 

16*0 

14*6 

14*2 

13*9 

14*1 

14*3 

16-8 

16*0 

16*6 

15-2 

14-9 

15*1 

15 3 

+ 11 

+ ia 

+ 1*1 

+ 1*1 

+ 1*1 

+ 1*1 

+ 1*0 




263-3 

275-6 

288*0 

300*4 

312*9 

325*2 

337*7 

264*0 

276*3 

288*6 

301*1 

313*6 

325*9 

338*4 

264*6 

276*9 

289*3 

301*7 

314*2 

320^ 

339-0 

265-3 

277*6 

290*0 

302*4 

3149 

327*3 

.339*7 

265*9 

278*2 

290-7 

303*0 

315*5 

328*0 

340*3 

266*5 

278*9 

291*4 

303*7 

316*2 

328-7 

341*0 

+ 0*6 

+0*6 

+ 06 

+ 0*6 

+ 0*6 

+ 0*7 

+ 0*7 

8*5 

9*4 

10*3 

11 1 

12*3 

13*3 

14*7 

9*6 

10*4 

11-2 

12 0 

13*2 

144 

15*6 

10 5 

11*4 

12*2 

13*0 

14*2 

15*4 

16*6 

11*5 

12*4 

13*2 

14*0 

16*1 

16*3 

17*5 

12*6 

13-4 

14*2 

14*9 

26*1 

17*2 

18*4 

13*6 

14*4 

15*2 

16*9 

17*0 

18*1 

19*3 

14*6 

15*4 

16*2 

16*9 

18*0 

19*1 

20*3 

15*6 

10*4 

17-2 

17*9 

19*0 

20*1 

21-3 

+ 1*0 

+ 1*0 

+ 1*0 

+ 1*0 

+ 1*0 

+ 0*9 

+ 0*9 


132 


CHAP. V. — PT.AirKT3 ; 8KC. IV' ; PLAXETABT El'E-T.^BLES ; PABAS. 318 — 322 


Section iv. — The Planetary Eye-tables. 

318. The planetary eye-tables for Mars, Mercury, Jupiter, Venus and 
Satom, which are included in Table IV, constitute an important by-prodnct of 
the perpetual planetary almanac. The general nature and use of the planetary eye- 
tables has been referred to in paragraph 225 supra (page 93) aud it only remains 
to explain how the eye-tables were constructed. The object is to ascertain for 
each mean longitude of a planet, whether superior or inferior, say for 0®, 1 0°, 20°, 

. 350" of its mean longitude, the corresponding actual geocentric place 

attainable by it on each day of the Indian solar year, say on 0 day, on the 10th 
complete day ... on the 360th complete day and vice versa. Supposing 
we wished to have such an eye-table in 36 stages, for each planet, and for every 
ten complete days of the Indian solar year (like the eye-tables we actually possess 
in Table IV), it would be theoretically necessary to compute, in the manner 
shown in paragraphs 2:>7 and 239 supra (pages 96, 97), the actual geocentric places 
corresponding to 5x36x36=6,4)50 mean positions, which might take a whole 

year or more to compute. 

319. As an alternative to this formidable undertaking, we simply note, in Ae 
perpetual planetary almanac (Table V-B), the occasions on which 0*, 10“, 20' 

350° are attained as geocentric places, on the 0 day of the solar year, 
first by Mars, then by Jupiter, and thirdly by Saturn ; then, the occasions on which 
0® 10®, 20®, eto., are attained as geocentric places by the same planets on the 10th 
complete day of any solar year ; and so on up to 360 complete days of the solar 
year. Having secured these occurrences, we tabulate them, and add to each 
Geocentric place the corresponding mean longitude, which is easily done with the 
help of Table V-A. The result is the eye-table for each of the superior planets 

Mars, Jupiter and Saturn. 

320. For the inferior planets Venus and Mercury, we first of all tabulate their 
increases of mean longitude, for every 10 days, for 235 years m tke C'ase ^\enue, 
and for 46 years in the case of Mercury. Then we select from 1 able V-B the 
actual geocentric places corresponding to definite stages of increase of these 
me^lon-itndes. As a result, the eye-table for Venus presents the same genera 

hSv^^vpe column L the eye-tables of Mars, Jupiter and Saturn presents actua 

Ififtable presents the geocentric places. This variation in the eye-table for Venus 
is a necessity, because, to every single mean longitude of Mars, on, say, the 100th 

S It whereat the^iv; does !iot hold good in the case of Venus : 

ter testate, on the 160th complete day of the Indian «olar year Jenus may have 
a geocentric place of 164° when her mean longitude is .189 .and wi 1 
the same geocentric place also when her mean longitude is 329 . 

:.-7l In the case of the Mercury eye-table, there is a further peculiarity. 
th £tan tte7yeii’are’ r'edSeTVtTn^^^^^ eSphtdpSe yLrs 

advisable to retam these types themselves as an eye-table : it thus happens 

rSJaU rfToU r Ot 56 a. mtarvaU of 10» bot.ooa 

one^atage and the next, as in the case of the other planets. 

<^09 It was stated in paragraph 268 supra (page 107) that the 

planets m the Panp^l horosc p vigorous method presented in paragraphs 

to the calculation of ^ Tables V-A and V-B, (3) the planetary eye-tables. 

237, 239 supra (pages 96, 9 /), (2) 1 ames v a au , v y 
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Mmii longitude on 89th complete day A.D 

634| i.e., 1/tfa Jane* time abont mean 
eunme. 

(1) Aotoal geocenbic place by etrict calonlatfon 

paragraph! 287 and 239 (pages 98 and 97)' 

(2) Aotoal geooentno place by Tables V-A and 

V-B (page 112 supra). 

(8) Actual geocentric place by pUnetury eye. 
tablee (Table IV). ^ ^ 


1 

Man. 

Mercury, f 

i 

Jupiter. 

VenuB. 

Saturn. 

83l®92* 

11*66" 1 

fl 

aao-ss* 

296*23" 

360*41* 

1712* 

70-4- 

340 5" 

41*6" 

1 

2664" 

17-6* 1 

70-4" 

V 

340*6" 

423" 

2864" 

IM* 

70* 4** 

1 

1 

8410* 

ii 

42*7" 

i 

2660* 


deirree v«t rZ.u • ® eye-tables onut fractions of a 

pufposes! * yielded by tnem are accurate enough for all practical 


V A aS' V T? iio’^ever, oae drawback, as compared with tables 

rive^dav o1 Ihl a P’anet directly from its mean longftnde on a 

aken, and that, more than once m each, case. Thus in the case dealt with in the 
s para^aph, the reader, on looking into the Mars and Mercury eye-tables will 

so*!* “a »<>* completed days, wS belCd 

proceed to manipulate as shown below : 


Col. 1. 

Actual geocentric place 
(Eye-table.) 


Mars, 

Col. 2. 

Mean longitude oo SOth 
complete day. (Eye-tablo ) 


Col. 3. 

Mean longitude on 90th 
complete day. (Eye-table.) 


324' 

335“’ 


10“ 325* 

20® 338“ 

By taking proportional parts for the 89th day, we find that Mars, on 89th 
complete day, , 

geocentric place for a mean longitude of 
®'°4rK.'Q^ ^tained 20'® actual geocentric place for a mean longitude of 

OOO u (2) 

•r taking proportional parts again with reference to ( 1 ) and (2), we see that 
If Mars on o9th complete day attained, with an increase of 1 1-3® mean 
longitude (i.e., 33o-3 — 324 ), an increase of 10° in actual geocentric place,. 

he would, with, an increase of 8® mean longitude, attain an increase of - * 7*1® 

in actual geocentric plwe. In other words, on the 89th complete dav Mars’ ffeocen- 

tne place, corresponding to mean longitnde 332® = 10® 7*1® or 17-1® which is 

exactly the result obtained by strict calculation in accordance with paraffranh 
2o9, page 96 supra. ^ ® ^ 

Meixury. 

From the following entries in Mercury’s Bye-table under 80th and 90th 
complete days, 


90th complete day, 
mean longitude 
actual geocentric pl6bce 


80<A complete day, 
i.e., mean longitude 332*^ 

actual geocentric place ... ST"" 

we obtain, by proportional parts for 89th complete dav. 
mean longitude f gn ^ 

aotnal geocentric place ... 69 ‘8“! 

similarly from the following entries under 80th and 90th complete days 

SOth r.omr>Utj> Wm, 90^4 complete day. 

mean longitude 
actu^ place 


1 

13® f 
71®J 


( 1 ) 


( 2 ) 


complete day, 

mean longitude ‘ ... 339® 

actual geocentric place ... 68® 

we obtain, by proportional parts, for 89 compl*^ days, 

mean longitnde 
aotnal geocentric place 

34 



( 3 ) 




• • # 


■ • « 


• ■ • 


... 16 ' 
... 71 - 6 ' 


(4) 
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Lastly from (2) and 14> we reason as follows, by proportional parts ; — 
with an increase of 7® in mean longitude (i.e., 16® — 9®) Mercury attains an 
increase in geocentric place of 1*7® fi.e., 71*6® — 69‘8®). 
with an bcrease of 2*6® in mean longitude (i.e., 11*6® — 9®) Mercury attains 

, . 1*1 £ 2 6 X 1**’ 4’42 aAQo 

an increase in geocentric place oi — ; — - = ny — - • 

That is, on 89th complete day. Mercury’s actual place, corresponding to mean 

longitude (9® -1- 2*56®) or 1 1 *56®, = 69*8® + *63®= 70*4®, which is exactly the result 
obtained by strict oalcalation in accordance with paragraph 237, page 95, supra. 

324. In taking proportional parts for the 89th complete day, the eye-tables 
ior Jupiter and Saturn should be used in the same way as the eye-table for Mars. 

325. For Venus, we have, by the Venus Eye-table. 


Ool. 1. 

Hean loogltnde. 


Col. 8. 

Aclaal geouentrio plaoe 
on SOtb oomplete day. 


Col. 8. 

Actual geooontrio place 
on 90th oomplete day. 


290® 

300® 

That is, we find, fro: 


Ool. 4. 

Therefore aoinal Kcooen* 
trio place on 88fcn oom- 
plete day (by proportional 
part*). 

45-5® 


32* 47® 

sr . 42 ® 40-9' 

mat IS, we DBu, iiuui the first and last columns, that with an increase in mean 
longitude of 10® (i.e., 290® to 300®), Venus undergoes a decrease mgeocentno place 

of 4*6® (i.e., 45 5 — 40 9 ). ^ *4. j nf fl* a 906 ® 290®! Venus 

Therefore, with an increase in mean longitude of 6 (i.e., 29o .syu ), venus 

undergoes a decrease in geocentric place of 6 x -46®= 2*76®. 

In other words, on 89bh complete day, Venus’ geo(»ntno place, oorrespondi^ 

to a mean longitude of 296*23®. = 46*5®- 2*7f = 42*7“, which is withi^ deg^ 

■of the result obtained by strict calculation m accordance with paragraph 237, 
page 95, supra. 

Section v. — Eclipsis end Eolipss chvonology* 

326. All over the world, and whatever system of chronology may be followed 
in any particular country, a recorded eclipse is an unerring 

as mXn times*^ In such lists the path of each solar eclipse is often noted, 
showing in what parts of the terrestrial globe it was central and 

IJlndard wSk on the subject, describes the eclipses, both lunar and solar, from 
1207 BC to A.D. 2161 and is fully illustrated with charts. For ecUpsea corn- 
Professor Newcomb’s Tables of Solar Eclipses from 700 B.O. to JdOO, ana 

Caeat uae ^ .rkiad."f 

published in the 18th century, A Aft ae vemp^ ** a in Sir A. 

India^^^^ reproduced from the French work. 

” “Sf ‘aWe^ S'Vhl'Sat ao 

are more ancient th^ ^7 ^ documents referring to them are them- 

known means of dating. Decade toe utB j • , a solar eclipse is believed to 

selves destitote of 1^. t. ]iave beea crowaed, and when, instead 

being of orown«i, he went tnlo e^o. Benttoyjefnma P ^ 

I ^ I’sStLvnctX tU e„ bo ^a.d^.n^. 
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month of Kartti tn occurred, according to the commentators, in the lunar 

or the MahahhSppf ^^^ga^frsha. But there are no dates in either the Ramayana 
mation to a dato there is nothing whereon we can base even an approxi* 

for the evnnta ’ f**+k°*S^*^ mvestigators imagine dates, more or less hypothetical, 

■establish fhaii- 4 .if or for those of the Mahabharata. and seek to 

^9ft T • showing that there were eclipses on those dates. 

following taWao^vf’ liowever, solely to gratify such speculative curiosity that the 

iveiS records of eclipses, equally with those of other 

other nienna ©xact in detail, and then it is necessary to ascertain by 

natnre and o'ir+ ® there was an eclipse on a particular date and what was its 
i-.-i • t 1 . ^ eclipse obeys certain laws of cyclic recurrence, like a 

or a p auet ; and it is the object of this|section to define and 

uf ^ ^ practical investigation, 

** ^ enable us to satisfy ourselves whether an eclipse which is believed 

to have occurred on a certain date did occur, or could have occurred at that time. 

cyolo “ay be defined as a period, composed of a certain 

number of partial or complete solar years, after which the son’s distance from a 

node IB the same at new moon (in the case of a solar eclipse), or at full moon (in 

e case o a unar w ipse), and the sun’s and moon’s anomalies are also nearly 

begmning of the period. A perfect eclipse cycle in this sense 
protobly does not exist, but there is no harm in using an imperfect cycle, pro- 

vided we apply from time to time the correction, which we may call the cyclic 
variation. ■’ j '' 


3.30. It was stated m paragraph 140, page 40, supra, that in order that an 
eclipse may bo possible, the sun should be within a certain distance from either 

a solar eclipse, it suflBces if the sun is between 0° and 
16’3 from a node ; mdeed a solar eclipse is possible so long as the sun is not more 
than 18-9 from a node. For lunar eclipses, the limits are much narrower: for a 
lunar ecupse to be fairly certain, the sun must not be more than 10-44® from a 
node, and when his distance from a node is between 10-44® and 13-86® a lunar 
«clipse^i^ ^ssible, not probable. It follows from the tables of Rahu’s (IV-K) and 


the node diminishes every 


sun’s (IV*C ) motions, that the distance of the sun fro„ 

day at the rate of 1-0386015 degree, and the interval from the moment when 
the mean sun is at a node to the moment when he is at the same node again is 

i- 08 ti 60 i 6 ~ 346-61996 days. This is the period of a joint revolution of the sun and 

node, fixed by modern astronomy ; but when using this period in Indian astronomy 
we have to make the same allowance for the annual displacement of the 0° point 
of longitude in Indian astronomy as we did in paragraph 219, page 91, supra, in the 
case of the planets. Applying the same method to the distance of the sun from 
the node, or as it is shortly called, “ Sun from node,” we proceed as follows • 

« - - - - 360 ^ ^ 


Sun and node together do 
niStronomy). 


] *0386015 degrees per day (modern 


Sun alone does = -9866091212 degree per sidereal day (modern), 

.-.node alone does 1-0386015— -9856091 =- 0-529924 degree per day 

(modern). ^ ^ 

Andagiyeii node does 360° in 0^5 = 6793-4269 days = 18-59906 sidereal 
years (modern). 

In 18*59906 years, the displacement of sun’s O'' longitude (vide naracy^ranh 
217, page 90, supra) =18*59906 X *002361° = *04391238°^ ^ ■ 

But the node travels *0529924 degree per day in a direction opposite to 
that of the sun. 


.-. it travels -0439124° in =-8286453 day. 

node, by Indian astronomy, mast be held to complete an orbit ir. 
6793-4269 - -8286 = 6792-5983 days. ^ ^ 

.-. node, by Indian astronomy, travels in one day = -0529988°. 

But the sun, by Indian astronomy (SQrya Siddhanta), in one dav ti-avoU 

• 9856026 ®. ^ w-ttveis 
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son and node, by Indian astronomy, together travel in one day 

1-OS860U“. j 1-0386014 X 365-25876'’ = 379-3583'’. 

- ■' • ’ - ‘’"''o -•- — 346*61998337 days. 


* ■ , * 360 * 

Sun and node togetfcier travel in 360 in 05^0014 
Aocordine to Surya siddh&nta, the last figure, as observed by Professor 

iJ^nrh aa the Llv use ordinarily made of the distance of sun from node in chro- 

nological investigations is in connexion with eclipses, and eclipses are ^ 

a matter of ob^rvation and therefore a matter which, to be safe, should, as tar 

as possible, be regulated by the quantities fc,S?3T^ar S’ as 

nanod of loint revolution of the sun and node, 346 61998337 days wliicn, as 

fiomSared with the fi<»ure adopted in modem astronomy, involves a slight correc- 

rionCtbrinnnal cbsplacement of the sun’s 0» longitude in Indian astronomy. 

The other quantities which we shall make use of in Table IV-L follow 
from those iboveset^ The length of a tithi, as a fraction of a day, by Surya 

Biddhanta = = -0843529315 of a day. 

The joint motion of sun and node for one tithi = -9843529315 X 1-0386014 

= 1 •022:>:H>33275^degree8^ or ^ ordinary lunar 

and node for 390 tithis or 13 lunar months (when the 
the ]Oint motion of ^ 3 (9) 8-716521961*. 

--- •< - *■ 

or year, will be found at the end cycles which We shall USe in 

3:3*2. We now proceed to jg^^he famous saros of 18 years 

rticriiTen knoL at any rate in the weat from a period of 
remote Wiqnity-^ ladian sideteal years ^ 

1!:} i^ieSTevettioTef ton and node = 6,585-779684 days (Ephe. 

DiSerence betweea («) and ^ day, or, at the rate 

“‘fCdSy'^^rliioV o) \ke son a^d 

s:^£rte.fororferSm“s^ rLtu isV-dra^- 

aud not — *4762. /y j* \ = 

sidereal years (incl^u) - i^\ __ 

(b) 235 synodical months (Surya siddhanta) 

' This is the Metonic cycle, which is as 

ancient and as interesting as the saros. 

(c) 20 joint revolutions of sun and node ^ 

In 035^^odiSl ionths (Surya siddhanta) ^ 
p. ,kia int. “sur:? Sm ike node decreasteVy 7-8884897 

X 1 0386014 ” = 7-;5698349831 . v „ 41,,, ...m is very near a node at 

The Metonic cycle can be 87th diTy of A.D. i (Table IV-L, 

first line) the distance of the sun t distance then was —416 , at 

the distance must have k’ We find from Table IV-L that on the 

^'^^tirT^Ts'inodical months (Sfirya siddhanta) = 10571*9504682 days. 

^ (fcl 30^ joint revolutions of sun and no ^ io 571*909390 days. 

(Ephemeris) 


6.939- 916364 days. 

6.939- 6881565 days. 


6,932-3996674 days 
-2884891 days. 
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29 Indian sidereal years (Surya siddhanta) = 10692*503924 days. 

Difference between (a) and (c) = 20 6 days. 

Difference between (a) and (A) = -f. .Qil day, 

or — 04258°, 

s cjcle of 29 years less 20' 6 days is the foundation of the next 
two cycles. 


(*) («) 
(i) 
(c) 


(•5) (a) 
(b) 
(^) 
id) 

(«) 


716 syuodical months (Surya .siddhanta) ... 

61 joint revolutions of sun and node (Ephemeris) 
58 Indian sidereal years (Surya siddhanta) 

Difference between (a) and (c) 

^ \/*** ••• •** 

bot/'w^Gsu Jind 


one 


Llays. 

= 21143-9009364 
= 21143-:^18780 
= 21185-007848 
= 41*107 

= +*082156 day 
or — 

most frequontly 


08516 


This cycle of 58 years, less 41-1 days, is the 

used in Table IV-L. (See headlines of Table IV-L.) 

Days. 

521 sidereal years (modern) = 190298*56356 

521 Julian years (modern and tropicfil) 

621 sidereal years (Stirya siddhanta) ... 

6,444 synodical months (Indian or modern) 

549 joint revolutions of sun and node (Ephemeris) 


190295*25 

190299*81396 

190295*109072 


(/) 


... 390294*36902 

Difference between (d) and (e) 

between (c) and (d) = 4*7 days; and the difference between (A) 

and (d) = 0*l4 day. ' ' 


0*74 day or 0*76444° ; difference 


In 521 Indian sidereal years, less 4*7 days, the moon’s anomaly 
moves 3*1 days. (Eye-table e.) 

. quantities in this cycle of 5*21 Julian years are IS times thosB in 

cycle of 29 years less 20 days, or 9 times those in (4), the cycle of 58 years less 411 days. ^ 

# ij * 1 ^ recnr on the same day of the European calendar 

(Old style). lh.B can be verified by means of Table II. For instance, the solar eoli,.se on June 9 

A.D. 1 18 repeated on June 10, A. D . 52*2. IJut when one of two eclipses, compared at an interval of 

.521 yeare, occurred befere 14th September A.D. 1752 (when the new style introduced into the 

United Kingdom) and another occurred after the above date, the day of the month will be incrLsed 
by lU or li clays. ^ 


Th® cycles of recurrence used in Table IV-L are (I) supra, 18 years 
10*66344 days, and (4) supra, cS years less 41*107 days, and combinaf ions of these 
as noted at the top of the several columns in that table. Cycle No. (3) supra 29 
years less 20*6 days, is a good cycle for the half joint-revolution of the sun and 
node, and because an eclipse may occur ivhen the sun is at either node, and at the 
end of 29 years less 20*6 days, the sun is only 0*04 degree nearer to or further 
from the node than he was at the beginning of this period, it follows that eclip-ses 
occur regularly at the end of every 29 years less 20 days. It is noted in the Mncv. 
clopcedia Britannica (Art. Eclipse) that, “ starting from the eclipse of Nineveh 
June 16, 763 B.C. we find eclipses on May 27, 734 B.C., May 7, 706 B.C. and so on’ 
in an unbroken series for 2,600 years down .to A.D. 1843, A.D. 1872 and A d’ 
1903, i.e., once in 29 years less 20 days, the last being the 93rd of the series.” 

334. The disadvantage of cycles of 29 years less 20*6 days in chronolocrical 
investigation is that we have to reckon by balf-joint-revolutions of the sun^and 
node. By doubling this cycle to 68 years less 41*1 days, we secure the recurrence 
of meetings of the sun and node in the same degree of longitude. 

335, But a pure cycle of 58 years leas 41*1 days, like a pure saros of 18 years 
plus 10*7 days, has the disadvantage of accumulating, in a long period of time the 
small difference in longitude noted above to what may turn out to be a consider- 
able amount. Thus at the end of 9 cycles of 58 years less 41*1 days, or 521 Julian 
years, or 521 Indian sidereal years less 4*7 days, the sun will be at the same 
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distance from the node as at the beginning of this period, 0 76 of a degree. 
The orobability of an eclipse is not much affected by this difference, but after fave 
such^periods, the distance is less by 5 X 76 = 3 8°, and if the distance of the sun 
from the node was 164° at the beginning of the period, at which distanw an 
eclipse is within the bounds of possibility, it would, at the end of 5 X o2\, or 
2,605 years, be 164° less 3 6° or 160-2°, at which distance an eclipse is impos- 

•136 To avoid such accumulation of cyclic differences in a long periou-ot time, 
and stillmore to avoid the accumulation of + 47° for every saros of 18 years, we 
vary the cycles, as will be seen from the headlines of Table f^-L, in suc^ a way 
as t^o prevent any cvcUc variation exceeding -29 of a degree. This is effected by 
combining the 68 fears’ cycle occasionally with the saros of 18 years, that is, five 
times in the course of 1,7 il years, after which the distance of the sun from node 
is exactly what it was at the beginning of the 1,711 years cycle. 
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For 


1,711 Indian sidereal years 

21,163 synodical months (Surya siddhanta) 

1,803 joint revolutions of the sun and node 


624957-731516 days (a). 
624955-833844 days (b). 
624955-829349 days (c). 


Thfl remarkable closeness of (b) and (c), the difference between them being 
„,.lv .(mJXX or 39 sroondi of time, or -00167 of a degreo, ;»biol. is 00 I 7 

2 seconds of 00 05 d.^a re. y ^ ^ = 

^hieh meaos that if *e hare an eelipse say on the 8.5* d”y of the Indian 

1 Tk loni iVipro was nrobablv another eclipse in the year 1901 less 1711, or 

I’S: w'o, on the 87th day, and anoiher mrlnrlpi Mi,';." lufnpS): 

on the 39th day and ^901 are c we find this to be the case 

slsslio^oTwetave no'r^e^ords of eclipses going back so far. 

Us f et ns study an actual example which wiU illustrate exactly the ^ we 

might make of Table IV- , t g ^ (^Encycl. Snt., 

record refers to au eciip&e ot tn 2^ ^ about 

Art. Eclipse), and we wish to verify this In 1071 ^u.^me 

tVift 108th day of the Indian solar yeai ( y® _ r.f fVion I 711 vears later 

1,711 years cycle ^ there must have been a solar eclipse about 

the 106th oWeTe day. We Ixpected it on the 106 th day, but our 

flnntion of 20th June 10, 0 B.a ^ (Bye-tshln k. 1101 B.C.) 

(“f of dnnn .1 anc .o Byn-tahle ,) 

,,9. If odoula^d thn 

rrsffo j:.L";:f b.o ^d w«n. ^ a.d^ „* 

difference of two however! does not° vitiate our chronological result, that 

on 20th June, 1070 B.C. P the 105th day of 642 A.D., 356 83 

sun from the node havmg Vgn^hnes of Table IV-L that in A.D. 642, as 

in A.D. 27 at the first 8 ®^%®®^'?®! ®Vd 642 must have been 356*93 degrees, and 

the corresponding eclipse of the year A. ^ 4 ^ also 

the disteLe f ® corras^^^^^^^^^ of IJ 

356*93 degrees, because tne cycu 
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node for IJll jears less 2 days is only -004 of a degree. Lastly, if we wish to 

tno^ the Eaghsh equivalent of the 105th completed day of A.D. 642 we turn to 

Table IV-M (Table of equivalence ot En^sh and Indian days in the several 
centuries A.D.). which shows us that in A.D. 642 the 105th completed day of the 
Indian solar year was either July 3 or July 4. We see that, unlike the 621 years* 
cycle, the 1,711 years cycle does not givens an eclipse in the same English month • 
but it is very convenient for all other purposes in chronological investigation. 

340. We shall next study two ancient eclipses of the moon. In Shakespeare’s 
Act I. scene 1 . there IS a reference to the fact that “a little ere the 
niightiest Julius fell, i.e., before loth March, 44 B.C. the moon “ was sick almost 

was an eclipse of 

the moon on 7th JNovember, B.C. 45 visible at Borne two hours after midnight. 
The 7th November, in B.C, 45 was, by Eye-table k and q, March 252 less 13, i.e., the 
239 th completed day of the year. On the 237th completed day of A.i). J711 
minus 44, or A.B. I66i we should have, if Shakespeare’s reference is historical, a 
lunar eclipse. The key to Table FV-L shows that eclipses of the year A.D. 1667 
follow the same order as eclipses of the year A.D. 14, and against A.D. 14 we 
find in Table IV-L, a lunar eclipse on the 237th completed day of the year 

A. D. 1667, just what we expected. The commentators of Shakespeare’s Hamlet 
are silent us to the exact anthority for his reference to a lunar eclipse in the year 

B. C. 46. Plutarch, who is Shakespeare’s usual source of information in regard to 
Roman history, mentions portents, not a lunar eclipse as having preceded the 
assassination of Julius Caesar. Ovid’s Metamorphoses, Bk. XV, 11. 7^7- — 790 which, 
in tho ** Howsrd Shdtkcspc&vc, is cited as an authority, refers to a solar, not a 
lunar, eclipse. Lucan’s Pharsalia, Bk. I, 11. 526, etc., refers no doubt to a lunar 
as well as a solar eclipse, but that was before the battle of Pharsalia, B.C. 48. 
We have good reason, however as chronologists, for supposing that Shakespeare 
relied on some authority more specific than Ovid, Lucan or Virgil {Georg, I, 

1. 467). Whatever Shakespeare’s source of information was, the lunar eclipse 
alluded to by him appears to have been a solid historical fact, referrable to a 
definite date 7th November, 45 B.C. 

Plutarch, in his life of Paullus ^milius (Langhorne’s Translation), says that 
when the Roman army was about to retire to rest on the eve of the battle of 
Pydna (June 22, B.C. 168) on a sudden the moon was totally eclipsed.” June 21 
(the eve of the battle) was, by Bye-table k and q (March 113 12 =) the 

101st completed day of the Indian solar year, and about the 99th day of the year 
A.D. 1644 (i.e., A.D. 1711 iaimis 167) we should find a lunar eclipse, if there was 
one on 21 June, B.C. 168. On the 99th day of A.D. 1544, we do find a lunar 
eclipse (see Table IV-L, the line beo^inning with A.D. 24); and the sun’s distance 
from the node then was 173*57"^ — ’23°=:173’34°. In fact there was a lunar eclipse 
at the end of every cycle in the line beginning with A.D. 24, 354th day. 

341. The distances of the sun from the node given in the first column of Table 
IV-L are distances of the mean sun : but of course a solar eclipse depends on the 
distance of the actual sun, for which purpose we want the sun’s equation of the 
centre for the day in question accox'ding to Table IV-C. Thus in the example 
given above (B.(5. 1070, June 20) when the distance of the meaii sun from the 
node of the lUSth completed day of the Indian solar year was 350*93 degrees, 
the sun’s equation of the centre was by Table IV-C, min*AS 1*0009 degree, which 
of coarse made the sun, 1*0009 degree further from the node (because the sun 
moves in a direction opposite to the node), so that the actual distance of the sun 
from the node on the 108th completed day of 1070 B.C. was 366*93+1*00=357*93 
degrees. This only made a solar eclipse more certain on the 108th day in B.C. 

lO/O than in A.D. 642 on the 106th day. 

For a lunar eclipse also the sun must be at or near a node at the moment 
of an eclipse when the moon is at the opposite node • here again our tables give 
us the distance of the Ttiectth sun from a nod© and for his actual distance, we want 
aot only his equation of the centre but also the elongation of the sun from the 
node due to the difference in time between the mean and actual ending moment 
of the tithi. 
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342. Thus, the lunar eclipee alluded to in Hamlet, took place on the 239thi 
completed day of the Indian solar year 45 B.C., when the distance of the wean sun 
from the node was, by Table IV -L, 178*11 degrees (the entry in column 1 under 
A.D. 14, 2nd I nnar ecUpse) plus *07 degrees (entry in the headline above A.D. 
1667), orl7818 degrees. But the interval between the actual and mean ending 
moment of this full moon tithi was as follows : 


Eye-table k, 1, m, 101 B.C. March 
Eye-table n, 0, p, 56 years. 


Margaara Full Moon Eye-table J 


18-16 

•49 

0’8 An, (layi. 

0-54 

10-21 

C's Ad. days. 

24*26 

8‘98 

ie-75 

16-75 

16-75 



49-99 

27-55 

2-21-48 

22-148 

22-44 

104 

251 -83 

238-23 

23-48 


0^8 Anomaly for 238*23 d. (Eye-table h.) 


08 


08 (0*8 An.) 


2:3'40 


t’j Anomaty for 23*40 d. (Eye-table e.) -t" 32 


.^.■24 -t-'24 

March 252-07. 


The actaal tithi haying occurred + 24 days 
later than the mean tithi, the sun was theie 
bT -24 deeree nearer the node, aod the sun s 
equation of the centre for the 238th day 
being minus *93 degree, he was for this reason 
•93 degree farther from the node : altogether 
the sun’s distance from the node at the centre 
of the eclipse was 178-13 minus *24 plus -93 
= 178*85 degrees 

The 1 


The eclipse occurred at ‘07 of day, Lanka 
time on March 252, i.e., on 7th November ; at 
Rome the corresponding time was 4 boors 
16 minutes less, or -18 of day less than at 
Lanka • in other words the time of the eclipse 
at Rome was -89 of the day, that is, by Table 
VI, 21 hours 22 minutes after Lanka sun- 
rise, i.e., 3 boars 22 minutes after mid-night. 


aximum effect of tithi equations being an addition to, or s^btrac 

mo!ooTu“or to or fattier froi tie node tiau tie mm sou i, 2 72 dogreos. 
3« Tie moon's anomaly and tie suu's anomaly are 

times (29 years lens 20 6 ays)] 7' 

cbangedue to them . therefore observes: — “ Ib a senes 

less 62 days) “ the eclipses will ^ 172^ 1814. 1901. 1988 

or more. Thus the eclipses of A.D. 14b7, io04, low. 

are total. of the observations made in paragraph 

.S44. We may here of a In eclipse, so far as the 

137, page 49 supra, ’^®Sar '“ff comparatively circumscribed limits of a solar 

earth^ surface is concerned, ^7^. edipse. If we 

eclipse. Hence a . according to any good modern authority, we may 

t> sure that, making Atrial globe illuminated by the moon Thus m 
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from^the French °f occurrence of the eclipse 

the correction due to thA Hiff ^ y^rifier les datesy ’ and applied to that time 

Madar., and fo^a^ th! 3- "■“* 

moment of the full moon titlii nt a y&rv closely with the actual ending 

to Arya siddhaS! Ashadha month in the year A.D. 634, according 

solar eclipse was visible°^n° Tnd^ia^d*^ eclipse is not so easy. Whether a particular 

degrees, 40 deiS or 50 d.li I°dia was 30 

eclipse, as we shall PT-nli' ■ ^ north or souih of the central track of the 

of a solS eclipse can Se Ld ^51 to 355 below. The central track 

modern catalogurs C oPPotzEB inSaS above referred to, and the more 
Eclipses which could have been nb«oT ri ^ of every important eclipse, 

earth, or which were whollv confinAd + I® ^ inaccessible regions of the 

though th,rj:‘‘:“&“ is 

record, we do not generally know whether it was ecW r 

node, was bound to occur and to^bl viW ^ “oon’s 

I V-L serves the useful purpose of indicating all possible eclintips thi' 

somewhere in the northern half of the eastern hemisphere btiu^ Eed b?® 

type, whUe those visible in India between A.D. ^1 and a1/ 200ii a 
mdicuted by italira in Table IV-L, il meaZ that tL «“°pE rtll SotobiTf 

the presen^t work, is to help students of cbronolocry in verifvin^ d^! 
eclipses which could have been observed only in the^polar 

seas, are not catelogued by it ; nor does it catalogue eclipses whlfh cL°Id b k®^® 
records in the New World, at any rate none that are available to nt’f f T""® 

know that the Aztecs of Peru made astronomical observations! Ji ®^®tudy; we 

days and have left behind pictorial records of the same, but L clue b^rbeP^'^T^^rf 
which will enable us to decipher them), [f every one of the 8 OOO 00 ^^^® ® 
catalogued in Oppolzek were taken into practical account ;t ^ echpses 

retard or confuse investigation than help it forward. For imstance"^ "if 

JV:L, on the 296th, 79th and 266th days^ All thesTdSef are ht 
in Table iV-L, because the French work omits them, but Mrs’ TooTTn 

a single year are possible, hut this happens very rarely • the ]a<,t pa “ 

early in the present century ” (the book was pubUshedin I89D ‘‘ nn?-*®'' 
only once— 1935— in the next two and a half centuries.” There ®®®'t'’® 

remark about the year 1935 in Young’s Mements of Astronoinu rianoi ® ®' 

If we look in Table IV-L for the other two po.s.sib]e solar eclinses pf -• 

we shall find them on the 267th day of the year 1931-35. and on the^OHiTJ 
the year 1935, i.e., two of the five eclipses here referred to must havA ^ay of 
month in each case before or after two other eclipses already nntiVA/i °®®orred a 
Such eclipses are hardly reckoned except in tLoreSlistroo;™^ ' 

eclipse that occurs on the 30th day after a previous eclinse 
practice ; in fact none of the eclipses of 1935 is assigned a iraok ip ®®^oned in 
maps, though all five are mentioned in his catalogue. Dppolzek s 

346. The reader will notice that — 

(1) in certain lines of Table IV-L (and these are cases in wl,- 1 , 
son was very near a node), eclipses, whether solar or lunar, recur Aimp..* 
times as there are cycles ; while ’ •“®®‘^ as “any 
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(2) in other lines a solar or a lunar eclipse is quite exceptional ; 

(8) in a few lines again all the figures are in italics, i.e., there was no 
eclipse which the French work thought it worthwhile to record, though most of 
these eclipses (if solar), will be found in Oppolzer; 

Lastly, (4) there are a few lines in which the distance of sun from node, 
marked in column 1 of Table IV- L is beyond the theoretical limits of possibility 
(Le., bevond 18*9 degrees in the case of solar, and 13*9 degrees in the case of 
lunar eclipses), and nevertheless there are one or two eclipses even in these lines 
(see for instance, paragraph 364 below), due, no doubt, to the fact that the distance 
was brought within possible limits by reason of the sun s and moon s anomalies. 

When, in an investigation, we come across ancient eclipses corresponding to 
those in Table IV-L (i.e. ) to eclipses in years which were later by 1,711 years or 
multiples thereof, we should class the first of the iouv kinds of eclipses above 
referred as certain, the second as possible, the third as highly improbable, and the 
fourth as quite exceptional. Of course, if the solar day of a year under investi- 
gation is not cyclically repeated in Table iV-L (i.e., repeated after 1,711 years 
or a multiple thereof, with a difference of only 2 days for every such cycle), we 
may safely conclude that a solar eclipse was impossible on such a day. To justify 
U8 in asserting more than this in the four classes of cases, e.g., to justify the 
conclusion that a particular ancient solar eclipse was visible in some part of India, 
we need a very elaborate calculation, or a positive authority like Oppolzeb. 

347. Table IV-L may be studied from different points of view : 

(11 It shows practically for all time all the possible positions of the sun 
with reference to the nodes at which an eclipse could occur. A senes of positions 
for 58 years, column i of table IV-L, having been once ascertained, may be 
continued, as shown in the head-lines of that table, for 1,711 years and after 1,71 1 
years the series must recur, with a difference of only two days in ^^he day of the 

ii for instance, the eclipses Jf A-D. 1 with those of A.D. 1712, or the eclipses of 

A.D. 257 with those of A.D. 1968. 

Table IV-L shows, in ordinary type, the eclipses 
defined in para«Traph 345 supra. These are the only eclipses with which the 
student of chronology in any country is likely to be concerned, un i we com 
<jQite modern times, i.e., to the 15th and subsequent oenturiea, 

f31 Table IV-L marks with asterisks the solar eclipses visible anywhere 

in India between A.D. 1 and A.D. 2000. 

Table IV-L marks all other eclipse positions in italics. 

lUrVerg their ceot^ral tr^ka f 

the Old World, they would not ordinarily interest the student of chronol gy. 

(5) Table IV-L does not distinguish between eclipse positions, 
because thly lte outside the limits within which eclipses are PoX^ptomB 1o 

not interest the student of chronology . For ^stance, m the Ime g S 
A.D. 11, 96-9th day (sun from node 340-26<‘) and A.D. 29 , 107 5th uy t 

147th day (noticed in paragraph 364 below) .^ue to th^J^ct 

anomaly br ngs the sun at t^'^ time of ^ « 7 remarks apply to the line beginning 

node, that is, to within eclipse limits. ]8, 139th day 

with A.D. 17, 120th day (snn from node 199 9o decree ) 

fsnn from node 161-26"). . 

348. We may analyse with the aid of ^^polzeb all the 39 ec 
of Table IV-L, namely, the line beginning with A.D. 19, 27bth day. 

with A.D. 1980, 120th day. 







OHAP.- V,-^SEO. V 


j EOLIPSB OHBONOLOQT ; PARA. 348 


143 


A.D. 


Day of 
Indian 
Bolat* 
y^&r. 


Day of English 

calendar 
year by Table 
IV m. 


19 
77 
133 
193 
211 
269 
327 
385 
412-3 
600-1 
358 
576-7 
4>34 
692 
750 
808 
86G 


6u 


LTiae. 


Noon. 


Long 


Snnsec. 


Lot 


Long. 


275’6* 
3S4'5 
193- 
1523 
1630 
121*9 
808* 
39-7* 
963*8 
d22-7 

ssre 

292*3 
231-2* 
2101 
1690 
127-9* . 
86 - 8 * 


Hemarka. 


Lat. 


Deo. 16 
Nor. 4 
8ep, 24 
Aog. 14 
Aug. 25 
July 16 
Jane 6 
Apr. 26 
Mar. 17 
Feb. 3 
Dec. 26 
Jan. 6 
Nov. 26 
Oct. 15 

bep, 5 
July 27 
June 16 


+ 89 

- 94 
+ 82 

- 102 
+ 148 

- 109 

+ 45 

+ 126 

- 121 
+ 124 
- 143 


Loug, 


Lat, 


“ 4 

+ 7 

+ 6 
- 2 

- 3 

- 4 

- 13 

- 20 
- Id 
+ 14 
-- 6 


95 I - 10 
— 63 +2 
+ 6 

— 94 + 2 

I 

+ 83 I + 2 

1 

- 31 i - 7 


I + 163 

I 

I 

- 36 

- 146 

- 42 

- 152 

- 49 
+ 104 

- 179 

- 62 
- 160 
- 80 
+ I6i) 

+ 4 

- 61 
- 34 

+ 147 
+ 29 


- 26 
- 21 

- 13 

- 1 
- 8 
+ 13 
+ 31 
+ 19 
+ 15 
- 6 
- 21 
- 20 

- 23 
~ 21 

- 10 
+ 12 
+ 22 


- 145 
+ 31 


0 

- 18 


-148 - 30 


16 

- 94 

+ 9 

+ 172 

- 109 

+ 4 

~ 113 

- 24 

- 145 

+ 6ri 
+ 7 

+ 26 

- 155 

+ 96 


- 27 

- 33 


America 

Africa 


Do. 

PaoiAo Ocean* 


uud 


— 1 1 I America and South 

Africa. 

+ 10 
29 
+ 43 
+ 32 
+ 10 
+ 14 
— 6 
- 26 

- 32 

- 16 

+ 4 


884 

97o 

j June 26 

- 141 

1 - 7 

( 

1 

i - 80 

j 

i 

l' + *7 

- 18 

— 4 

942 

56*4* 

May 17 

+ 134 

[ - 13 

1 

‘ - 171 

+ 24 

i 

- 102 

+ 20 ' 

1000 

15’3a 

[' Apr. 7 

- 13 

j - 16 

■f* 45 

+ 22 

1 + 119 

' + 38 

0 

Ot 

1 

l\ 339*5 

Feb. 25 

- 93 

! - 18 

; - 29 

J + 

+ 32 

1 + 38 . 

1115 

298-4. 

Jau. 16 

- 175 

- 10 

- 112 

1 

1 « 11 

- 60 

I 

, + 25 1 

1173 

25TS 

Deo. 6 

+ 172 

- 2 

- 123 

f 

- :'3 

- 61 

+ 2 

1231 

1 2162 

1 

Oct. 26 

+ 129 

I + 3 

1 

- 169 

; - 26 

- 99 

- 21' 

1219 

f 226-9 

Nov. 6 

+ 2 

i 

4 

^ - 1 

+ 64 

- 28 

t 

+ 135 

1 

- io ‘ 

1307 

185-S 

\ 

1 Sep. 27 

III 

- 115 

+ 5 

— 57 

- 18 

+ 9 

- 30 

1365 

IH'7 

Aug. 17 

- 133 

+ 6 

S 

- 09 

+ 1 

- 9 

- 25 t 

1431 

103*6* 

July 8 

+ 109 

2 

+ 170 1 

+ 16 

- 131 1 

1 

t 1 

! 

- 10 

1481 1 

1 

1 

62-6 

May 28 

- 129 i 

— 5 

! - 71 

+ 29 

- 

+ 17 

1533 

21*4 

1 

Apr. 18 

- 05 1 

- 13 

-■ 36 

+ 26 

+ 41 

1 

+ 3 1 ^ 

1 

1567 

32T I 

1 

A pr. 28 

+ 1.50 

- 14 

- 151 

+ 25 

- 76 

< 

+ 28 : 

1614-5 

356-2* ! 

Mar. 29 

+ 15 

- 20 

+ 73 

+ 13 

+ 141 

1 

1 

+ 37 

1672-3 

1 

315-1 

1 

Feb. 16 

+ 167 1 

- 14 ! 

~ 132 

+ 1 

— 76 

• 

+ 37 ; 

1730 -Ij 

274'0* ' 

1 

Jan. 8 

- 42 

- 10 

+ 27 

- 20 

- 86 

1 

+ 14 1 

1788 

232 9 ‘ 

Nov. 21 

- 157 

— 4 

- 04 

- 30 

— 27 

•i 

- 12 : 

1846 

191‘8* 

Oct. 20 

- 1 

+ 7 

1 

+ 59 

- 19 

^ 126 

- 24 

1901 

250*7 

Sep, 9 

+ 16.3 

+ 8 

i 

1 

- 133 

- 5 

- 70 

- 27 

1922 

i 

161-4 \ 

1 

Sep. 21 

+ 43 

1 

1 

+ d 

+ 106 j 

- 12 

+ 173 j 

- 30 : 

1980 

1 

f 

1 

120-3 1 

0 

\ 

Aug. 10 

- 169 

i 

+ 1 

t 

1 

- 108 1 

+ 4 

- » * 
— o2 ‘ 

4 

i 

[ 

i 

— 1 

1 

( 


Eclipses visible m India. 
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349. The columns in the above table headed “ Sunrise, noon and sunset ” 
with sub-headings ” Longitude and latitude” give particulars of the central track 
of each solar eclipse (vide page 49, paragraph 137 supra) wherefrom we may 
form a very fair idea of the positions of the earth’s surface where an eclipse^ was 
visible centrally, that is, along the path of the moon’s shadow. But as will be 
explained presently in paragraphs 351 to 355 below, an eclipse is also visible for 
at least 30 degrees of latitude to the north and an equal number of degrees to the 

south of the central track. 

350. The moon during an eclipse, as at any other time, travels from west to 

east, and during a solar eclipse its shadow after striking the earth travels rapidly 
from west to east. This means that if a solar eclipse is seen anywhere on earth 
at sunrise, it will be seen at sunset at the same moment in a remote part of tho 
earth to the east ; and in some part of the earth between these limits, it will to 
noon at the same moment. The above table indicates by longitude (Greenwich) 
and latitude the spots of the earth where it was respectively sunrise, noon and 
sunset during each solar eclipse ; and if we know the limits of latitude and longi- 
tude between which any country lies, we shall know (1) if that country or any 
part of it lay across the central track of the eclipse, and (2) whether in any part 
of the countrv the eclipse was visible, though not centrally, by reason of the 
central traok'paasing ^0 or 40 degrees north or south of the country. 

India (including Burma and Ceylon) lies between 6® and 35® north latitude 
and between 60" and 100® east longitude. Now, taking the first of the solar 
eclipses tabled above, that on 15th December A.D. 19, we ^h treme 

lenrth of the central track lay between 89° east longitude and 145 wes 
lon^tude ( —145® in the table means 145® longitude west of Greenwich), and a 
part of India (i.e., that between 89° and 100” east longitude) is comprised within 
these limits. N ow the latitude of the central track was 4° south latitude ( 4 ,in 

the table means 4® latitude south of the equator) and the eclipse, though not centra , 

aiTwhero in India, visMe for at feast 80" north of the Mnt^ 

therefore have been visible over a great part of India, east of 89 east longitu . 

The next solar eclipse in the table, i.e., that of 4th November A.D. 
central from 94° west longitude to 31® east longitude ; in other words, the central 
track did not reach anything like the neighbourhood of India nor would it ^ave 
been visible in Europe because the latitude of the central track was from ^ 

21® south latitude and from such a long way south of the ®‘l"^5l^'centmf track 
could not have been seen in Europe. It Is true that one part of ^ 

lav in 7® north latitude but its longitude was 94° west of Greenwich, 

above^imit8. He may, if he pleases, pursue the study of the rest of the table m 
the liffht of the above remarks. 

351 We shall now subjoin a few useful remarks from the same French 

theCuth of the central track; but there are times "“’if ® 

tne souy to the north or to the south of the central tracK. 

It to 'V. '^“7 ^ ItoS 

“°SoSoaUccT.oy.°' We” wf Si the ceoftal track the umbra and we sMI 

na«'of peLmhra to all ^raTe 

between the. umbra and eclipse is ^visible, outside the umbra, 

words, all the regions within which an eclipse i» visioie, 

will be called the penumhra ic to sav towatds fhe stimmsT solttice, at 

midday, if the ^’IXrees to the north ; it will extend 41 degrees 

will extend at most 32, 33 ^ g latitude; and finally if the 

ia the sariie direction if Jjjt of the pennmbra has no limits, 

rt wffl”e “tenraste norl ae 4e snn fflnminates the earth. Towartt the 
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1 ! .1 ’ ® psDumbra will extend 32, 33, 34, or 35 deOTees as long as the latitude 

^ ^ot exceed 60 degrees (north latitude). At 70 degrees of 

\ I* _® , ® umbra, the extent of the penumbra will be 38 degrees to the 

j ..f being in 80 degrees of latitude (north), the penumbra will 

X en^ egrees ^uth of that latitude; when the umbra is in 90 degrees of 

latitude, that IS, at the pole, the penumbra will extend 47 degrees to the south of 

e po e , and when the umbra is in 100 degrees of latitude, that is 10 degrees 

beyond the pole, the penumbra will extend 63 degrees south of the track. We 

see that in the last case the penumbra may extend down to France; in fact, since 

the track of the umbra is then in 100 degrees of latitude (that is 10 degrees 

Myond the pole) and since the penumbra extends for 53 degrees south of 

the central track, by subtracting 53 from 100 degrees, we obtain, 47 degrees 

ot latitude tor the extent of the penumbra; in this case the eclipse will be 

visible in lul parts of France, of which the latitude exceeds 47 degrees. AVhat has 

# concerning the month of June at noon should be applied to the month 

ot March or the vernal equinox at sunset, and to the month of September or the 
dutujnnOfl equinox at sunrise, 

353. equinoxes at noon^ the extent of the penunibra is 32 or 33 degrees 

to the north if the track of the umbra lies along the equator or south of it. When 
the umbra is in 10 or. 20 degrees of north latitude, the penumbra will extend for 
37 or 44 degrees to the north of such latitude. Lastly, if the umbra runs along 
26 degrees of latitude, the penumbra will extend for 64 degrees more to the north, 
that is to say, as far as the pole. Towards the south, the penumbra will not 
extend over more than 35 degrees, so long as the latitude of the umbra is not more 
than 35 degrees. Corresponding to a central track of the umbra in 50 degrees of 
latitude, is an extent of 38 degrees for the penumbra ; if the umbra is in 60 degrees 
of latitude, the penumbra extends 42 degrees to the south thereof; if the umbra 
is in 70 degrees of latitude, the penumbra extends over 48 degrees to the south; 
when the umbra is in 80 degrees of latitude, the penumbra extends 55 degrees 
south ; and if the umbra is at 90 degrees of latitude, that is to say at the pole, 
the penumbra extends 64 degrees that is to say, to regions of which the latitude 
is 36 degrees north. The same remark may be made about the solstice at sunrise 
and sunset; with this difference, that at the time of the solstices, when the sun 
is near the horizon, the extent of the penumbra is a little less to the north and a 
little more to the south than it is at noon at the time of the equinoxes * the 
difference is, however, not very considerable except in high latitudes. 


354, “ In the month of December, or at the winter solstice^ at 7/aon, when the 
central track runs through 3J degrees of south latitude, the extent of the* 
penumbra is 44 degrees to the north ; and when the umbra is 2^ degrees north 

latitude, the extent of the petmmbra is 64 degrees, that is to say, the penumbra 

will then touch the polar circle, beyond which, in winter, there can be no daylio-ht. 
The penumbra extends south over 36, 41, 60 or 64 degrees of latitude, accordin<y 
as the latitude of the umbra is 20, 35, 50 or 66J degrees north latitude. The 
same remarks apply to eclipses in March at sunrisCy and to those in September 
at sunset, ’ 


365. “ If the extent of the penumbra is 32, 33, 34 or 35 degrees, we can divide 
that extent into twelve nearly equal parts, and we shall have, as a result the 
regions where the eclipse will appear to be one of 11 di^ts, of 10 digits, of 9* etc 
If the penumbra is wider than the above limits, the interval between the digits 
will be more or less unequal ; generally speaking, this distance is less towards 
the equator and greater towards the pole. In June at noon, in March at 
sunset, and in September at sunrise, there is a difference of one digit for 
every 2f degrees’ in the tropics, for every 3 degrees under the 45th parallel 
of latitude, and of 4 degrees in the polar circle. At the time of the 
equinoxes, at noon, and at the time of the solstices, sunrise or sunset there 
is a variation of one digit for every -3 degrees in the tropics, for every 4 degrees 
under the 45th parallel of latitude, and for every 8 degrees in the polar 
circle. At the winter solstice, at noon, and also in March at sunrise and in 
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September at sonset, the variation is one digit for every 4 degrees in the tropics, 
for every 8 degrees under the 45th parallel of latitude and for every 15^ degrees 
m>the polar circle. These depths of the penumbra and these variations of digits 
are subject to a thousand further variations dependent upon the relative distances 
of the son, the earth and the moon at the time of an eclipse. The figures ^ven 
above are however, those corresponding to the average distances of these bodies.” 

356. The cycles of eclipses which we studied in paragraph 348 mfra practically 
never fail because they go on for 1,711 years with practically no alteration |in the 
distance of the sun from the node; and after 1,711 years (Indian sidereal) less 
2 days, the sun returns to absolutely the same distance from the node as at the 
beginning of the 1,711 years’ cycle. It will be interesting to study, by contrast, 
what happens if we follow a shorter cycle, the saros of 18 years pins 10' 7 days, 
unint<*rruptedly, for a long period. Mrs. Todd in her book : ‘ Total eclipses of the 
Sun,’ gives, at page 11^4, a short but lucid description of such a series of eclipses. 
“ The advent of a slight partial eclipse near either pole of the earth will herald 
the beginning of a new series. ( On the average new cycles will begin at intervals 
of 30* years, i At each succeeding return, conformably to the saros, the particular 
eclipse will move a little further towards the opposite pole, its magnitude gradn- 
ally increasing for about 200 years, but during all this time only the lunar 
penumbra will impinge on the earth. But when the true shadow (or umbra) 
begins to toucli, the ob.scuration vrill have become annular or total near the pole 
where it first appears. The eclipse has now acquired a track, which will cross the 
earth slightly farther from that pole every time it returns, for about 750 years. 
At the conclusion of this interval, the shadow path will have reached the opposite 
pole : the eclipse will then become partial ■ agedn, and continue to grow smaller 
and smaller for about tJOO years additional. The series then ceases to exist, its 
entire duration having been about 1,150 years.” 

3-57. We shall illustrate this description by a practical example. In Table 
IV-L, A-.D. 199, on May I3th (= 57th day of the Indian solar year), the distance 
of the sun from the node was 341-78 degrees, which, by our rule in paragraph 140, 
page 50, is near the extreme limit for the possibility of a solar eclipse.. In fact 
neither on this day nor on the next saros, A.D. 217, May 23, is an eclip^ marked 
(Table II). But at the next saros, A.D. 235, June 3, an eclipse is marked which 

is thus described in the French work ; — _ 

6 a.m. Paris time : very small eclipse in the north of Europe. 

Similar remarks, but showing that the eclipse gradually vddened m area 
though without a track of its own, occur at the following 7 successive saroses : (2) 

A.D.**263, June 13 ; (3) A.D. 271, June 24, (4) A.D. 289, July 5, (5) A.D. 307, July 

16, (6) A.D. 325, July 6, (7) A.D. 343, August 6. 

We have now covered 150 years from the year A.D. 199, but accordmg to 
Mrs. Todd, we must suppose the series of penumbral eclipses to have begun really 
IS years earlier, that is at the new moon of May 1, A.D. 181, though it is not 

marked oven in Oppolzer. ^ 

Two hundred years after this last date, .we come upon a saros A.U. 4/y, 

August 28, when there was a solar eclipse marked in the French work, and 

having a track of its own. For it is thus described : —“ Annular ; time. Pans 

0-30 p m. ; Europe and Asia ; Central in the Sbth parallel of latitude (that is near 

the pole) and 13 degrees longitude west of Greenwich; central also in 

parallel of latitude and the meridian where it was then merid 

of Paris ; central also in the 53rd degree of latitude and the 90th degree of long, 
east of Greenwich.” So we can lay down the central track of this eclipse, from 

88 degrees north latitude, 13 degrees west longitude, through 
latituL 2 deerees east longitude, to 53 degrees north latitude, 90 degrees east 
longitude. We notice that accordmg to Mrs. Todd “the obscuration has become 
an-mlar near the pole where it first appeared ” and that the eclipse ha 

^^'^At each successive saros, which can ^>0 easily followed by Todd 

10 or 11 days every time, the eclipse crossed the earth, as state d by Mrs, io , 

• Exactly, 29 yeara Jew 2O'0 daya, at we have already teen. 
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from the north pole, for aborit 750 years, 
^ . ®^®'^her 15, (Table II or IV -L) was the last saros in this series, at 

wmch an eclipse is marked, and it had by now reached the South pole. There 
are no further saroses with eclipses in this series. 


TkjT close connexion between the series of saroses described by 

Mrs. Todd and t^ sun s distances from the node, tabulated in Table IV-L. On 

, ® ^ ii, > ' j' (46th completed day), when the series above studied 
be^, the sun s distance from the node was, by Table IV-L, 341-78‘’ minus •25®, 

341-53 degrees. This is about the limiting distance for an 
ec ipso o he sun, ^and we see from Mrs. Todd’s description and our illustration 
a w en the sun s distance from the node is at this limit, the penumbra is just 
eginning to touch the earth at the north pole. We know that after every 18 

^ sun’s distance from the node increases by *4762 of a degree, 

and that since 30 degrees is almost exactly equal to 63 x *4762®, it must be 63 
Sf^oses, that is 1,136 3 - ears, before the sun’s distance from the node passes from 
341*53 degrees, to 341*53 degrees pltis 30 degrees, which is equal to 11*53 
degrees, 1 the distance will be 11-53 degrees in A.D. 181 plus J 136, which is 
equal to A. D. 1317, March 13 (Table II). On that day, being the 352nd day of 

A.D. 1516-17, the distance of the sun from the node was, 
^y lable Iv-L, 11 4l plus *11 (vide head-lines of Table IV-L), whicji is equal to 
11 '52. just what we expected. ' 


^#59. According to Mrs. Todd, if a new series of saroses began at the north 
pole about A.D. 180, the eclipse would acqnire a central track near the pole 
about A.D. b80, it would cross the earth farther and farther from that pole for 
750 years, and about A.D. 1138 it would have reached the other pole and cease to 
yield any eclipses after another 200 years. We have seen bv actual investigation 
that a series of saroses beginning on 3rd May of A.D. 181, when the sun’s distance 
from the node was 341*53 degrees, did yitJd an eclipse with a track near the north 
pole on 28th August 379 (164th day), when the sun’s distance from node was, by 
Table IV-L (line of 14 A.D.), 346*79 degrees; that about 730 years after this 
date, that is on 15th November A.D. 1118 (236th day), when the sun’s distance 
from the node was 6*39 degrees, the last eclipse of the series occurred near the 
south pole, and that in 200 years more, that is about A.D. 1317, the series ceased 
to yield any eclipses, although the sun’s distance from the node was only 11*52 
degrees. In fact we could have gone on for another 100 years before reachino* 
anything like the distance of sun from node at which eclipses become uncertain'; 
but the number of these imperceptible eclipses is really undetermined. Instead 
of Mrs. Todd’s 1150 years, which is 64 saroses, another popular authority, 
Chambers^ Storif of Eclipses ('B.oAdier and Stoughton, 1902), gives 70 saros or 
more than 1,200 years for the total length of an eclipse series from pole to pole. 
In practice, it is well to remember ( 1 ) that the sun’s distance from the node 
increases from 15 degrees less than 360 degrees, to 15 degrees more than 360 
degrees in exactly 63 saroses, or 1,136 years less 56 days ; ( 2 ) that in 613 years 
(tropical) the saros repeats itself nearly on the same day of the European or 
Julian calendar : for there were exactly 34 saroses of 18 years and i 0*7 days each 
between A.D. 181, May 13, when our eclipse was fringing the north pole and 
14th May, A.D. 812 when there was a total eclipse in the same series, central in 
30 degrees north latitude when it was noon there, i.e., in the meridian of Paris * 
(3) that in 1226 tropical years (1226 Indian sidereal years less 5 days^ there are 

exactly 68 saroses, which may be regarded as the total length of an eclipse series 
from pole to pole. 

360. Given a particular solar eclipse, say,, the verv first one recorded in Table 
II, on 10th June A.D. 1 , what, the reader may ask, was its place in the aeries of 
eclipses which we have supposed must have gone on uninterruptedly for 1,200 
years and must have consisted of 63 to 70 saroses of 18 years and 10 ^ days each? 
We cannot answer this question (if we do not use Table IV-L) except by following 
the bracks of. the same eclipse through successive saroses with the aid of the 
French work or of Oppolzer. There are, absolutely, about 43 solar eclipses in the 
•course of a saros of 18 years and 10 J days. Each of these eclipses will have to be 
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followed throagh a period of about 900 years (as we did from .the eclipse of June 
8, A.D. 235 to the eclipse of November 15, A.D. 1118) before we caa place a 
given eclipse in its proper position among the 60 odd eclipses of its series. When 
we have taken all this trouble, we shall still be in considerable doubt about the 
eclipses for the first two hundred and fifty and the last two hundred and fifty 
years of a series of seventy saroses. 

361. It will be instructive, however, to follow, in the light of the above 
remarks, the history, as far as we can trace it through Table II, of the eclipses in 
the first saros of the Christian era (A.D. 1 to A.D. 18). We shall notejn each 
case (1) whether the track of the eclipse advanced from the north pole to the south 
pole, or in the reverse direction ; (2) the last eclipse in the series of saroses which 
IS entered in Table IV-L ; (3) the distance of the sun from the node, according to 
Table IV-L, at the last recorded eclipse in the series. 



S. to N. pole }— 

Ia8fc recorded j 

eclipse. 

S: to N. pole } — 
Distance of eun 
*rom node at last 
eclipse. 

1 

N. to S. pole J— 
last recorded . 

eclipse. 

N. to 3. Pole; — 
Distance of sun 
from node at lust 
eclipse. 
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362. We notice Srct, with reference 

84.5 and 360 “{y 23 *eolip>ea actnnlly reentered and 

saros, A.D. ^een obliged to include one or two which are not 

found actually registered, but which we 

near either pole, particularly the south pole. J’ a- . of the sun from 

eclipae. t“rav&» “ 

t, ”oXl^: tiroes the sun front the nod. range about 180 -. Th. ts 
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flu Thirdly, we notice, that while the distance of 

nnrfli nrtlfi eclipse 8 travelling from the south to the 

3?fl^,nfl 5 ® theoretical limit of 199“ (vide paragraph 330 sapra), the 

nnnnaiin direnf the caso of eclipsos travelling in the 

opposite direction scarcely reaches 10®. ^ ^ 


363. The third observation made in the last paragraph is the one that most 
concerns ns m c ronology The eclipses that moat interest us in chronology are 
ose reoor e in he northern, or the land hemisphere of the earth, as it was 
toown up to the 16th century A.D. For until A.D. 1492, the date of the 
discovery or America, the nations that have recorded historical or chronological 
events were practically unacquainted with any country south of the equator, 
whereas they were acquainted with countries up to within 40® of the north pole. 
If we graph the observations made in paragraphs 351 to 356 supra, and apply to 
eclipses with tracks south of the equator what is there said about eclipses whose 
central rac s aie in northern latitudes, we shall find that for an eclipse to be 
visible as far north as the tenth degree of northern latitude (the latitude of 
Madura), the <^ntral track, south of the equator, should not be below the twentieth 
degree of south latitude ; whereas an eclipse whose central track is near the north 
pole will be visible as we have seen, in France. Therefore, in chronological investi- 
gations, we take into account all eclipses whose central tracks are between the north 
pole and 20 degrees south of the equator, and eclipses whose central tracks are 
between the twentieth degree of south latitude and the south pole are neglected. ' If 
we suppose the whole course of an eclipse to be 180®, from the north to the south 

pole, or vice versa, we neglect a third of the track which begins, or ends, with the 
south pole. 


364. A solar eclipse can take place as long as the sun at the time of new 
moon is not more than 19® removed from a node. In the above list of eclipses 
belonging to the first saros in the Christian era, A.D. 1 to A.D. 1 9, we see four 
eclipses ending with the north pole, in which the extreme distance of the sun from 
node was 17 , 18 or 19® i whereas, in the case of eclipses travelling from the 
north to the south pole, the extreme distance of the sun from the node at anv 
recorded eclipse reached nearly 13® in only one case, and in most cases was less 
than 9®, and there are no eclipses corresponding to the last 10®, or a third of the arc 
of 30® (15® on either side of each node, between which limits, according to paragraph 
330 supra, the sun is to be found during a solar eclipse). The reason is not that 
there was no eclipse when the sun was between 9® and 19® distant from a node but 
that the central track of such eclipses was so far south of the equator that the 
eclipses could not have been observed as such any where north of the equator. 
Among eclipses beginning at the north pole, we have a few cases on record," 
where the distance of the mean sun from the node was at the extreme limit of 
34] *1®, or even a little beyond, the sun’s distance from the node at which an 
eclipse is ordinarily possible. Such cases are the following : — 

340*74® (A.D, 1682, 147th completed day = August 22. 

(JV'.B.— By Table IV-C sun's anomaly on 147fch day would bring the sun 2* 
nearer the node.) 


341*78®. A.D. 7, 564, 622, 1045, 1237, 1660, 1718. 

341*22®. A,D. 470, 662, 1027, 114:'.. 

Beyond 342®, solar eclipses became fairly frequent; and they become more 
frequent as the distance of the sun from the node approaches 360® or 0®. When 
the sun’s distance from the node is betAveen 0® and 5®, the number of eclipses is 
still frequent but in the neighbourihood of 7®, the recorded eclipses are few and 
confined to those visible in India; see the lines against 7*35® (A.D. 58), 6*87® (A.D. 
40), 7*91® (A.D. 18), 6*39® (A.D. 22). When the sun’s distance from the node is 
about 9®, and a fortiori when it is more than 9®, there are practically no eclipses in our 
record (Table IV-L.), for the reason already investigated, viz., that chronology 
does not take account of eclipses which are visible only in southern latitudes, (jf 
course an eclipse which is central in southern latitudes may be visible in 
Northern latitudes (vide paragraph 354 supra). 
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365. Conversely, in the case of eclipses vrhose tracks gradually advance north- 
wards, beginning at the South Pole and ending at the North Pole, and which are 
indicated by the sun’s distance from the node being within 19 degrees on either 
side of 180”, we find that eclipses near the South Pole, when the sun’s distance from 
the node is between 161 “and 171”, are either not represented at all in Table IV-L 
or are represented (towards the end of this limit) by eclipses visible only in South- 
East Asia (including India). Above 170” and up to 197”, we have the largest 
number of recorded and observed solar eclipses, and we lose count of their tracks 
only when they have reached the North Pole. These are important indications 
which will guide us in the investigation of ancient eclipses. 

We subjoin tables showing the daily and yearly joint motions of the sun and 
node (1) from 1 to 99 days, and (2) from 1 to 20 years. It will, however, seldom 
be necessary to refer to these tables because the exact distance of the mean sun 
from the node at any new moon or full moon, at which an eclipse could possibly 
occur, in times ancient or modern, can always be ascertained at a glance from 
column 1 of Table lY-L, the cyole of 1711 years being used when necessary. 


( 1 ) Joint molinn of tv/n and node from 1 to 99 days. 
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f2) Joint motion of sun 

and node from 1 to 20 yeare. 



Tears. 



Defifrees. 

Tears. 



Degrees. 

Tears. 



Degree*! 

1 



19". 3682668 

8 



164". 8660464 

16 

t a ' 

• ** 

290", 3738374 

2 

a m 

4 4 4 

38". 7165116 

9 

« ■ ■ 

4 

174". 2243022 

16 

lit 

a • 1 

309". 7320932 

3 


4 • • 

58". 0747674 

i 

1 « • 

*94 

193" 5826684 

17 

p t ■ 

t P f 

329". 0903490 

4 

« « i 

• « 1 

77". 4330232 

11 

• # • 

f * • 

212". 9408142 

1 18 

• t i 

a • a 

343". 4486048 

5 

tin 

« ** 

96". 7912790 

12 

• a • 


232". 2990700 

19 

• ■ • 

< • • 

7". 8068806 

s 

a#'* 

* i * 

116". 1496348 


aa« 

• • 4 

261". 6673258 

20 

( • B 

• • * 

2r. 1051164 

7 

t 

4 ■ • 

136". 5077906 

1 

1 14 

4 K • 

4*4 

271". 0166816 
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EtE-TABLES. 

nu alone wi.ff siofiKAWTA feTi!.-i‘ABSl!-8p..i«.B profeleme. 

problem in solar dates, nakshatrAn n,. one to solve correctly, to foar deointal places of a day, and by a single operation, anv 

tivo places of decimals in the abridffAd am for 5,100 yea fs, i.e., from fi.O. 3l02 to AiD. 1900. The tables of eqaations are given to 

sections e to i, pages 171 to 188 below 0 to i of the Eye-table— see neat page— and to font places of decimafa in tho unabridged 

the mean ending moment **■ nakshatra, or a yoga, always comprises four processes ; (1) to find 

to the anomaly or anomalies and f4\ fn ?F that moment, (8) to find the equation or eqaations our responding 

P bU _ ^ together the mean ending momefifc and the eqaation or equations. 

, — ^LJ _gg«»«^gd loj!nd the ending moment, by Surya siddhanta, of Ashafika Sukta 13, A D. m. Note stages (1) to (lOJ. 


Uommencement of solar year. 
Col. 1. 


Days of solar year and sun*8 anomaly in 

days of S. Yr. 

Col. 2. 


Moon’s anomaly. 
Col. 3. 


Mar. 17'48569 k 
*73554 n 


A.l). 400 

84 years ... 

A.D. 484-5 ... Jtfar. ]8‘22123 ( 1 ) 

by itseff, is a valuable piece of 
information, giving the English year, 
month, day and fraction of day on which 
a particolar Indian solar year between 
pl02 H.C. and A.D, 2000 coiunienced, and 
it may be bad in a few seconds from 
the Eye^table, sections k and U for any 
one of 5,100 years. 


First new moon 
in solar year. 


A.l>. 400 ;., 23‘844G0 i 
84 years 0*54523 0 

A.D. 484 ... 24*3H999 (3) 


Add for Ashadha new moon 
Do. 12titliis... 


.*>9 0612 Tj 
11-8122 d 

4*5-2034 C4) 


C2), C3), C4), (5), 

\7) and (8^ are successively arrived 
at with tho help of the Eye-table and 
then add together (4), (8) and (1), as 
shown in coliiren 2, 


21*75228 m 
13*46585 p 

C2) (Ist N.M. in solar year). 

59'60812 

— 66*1090 d (2 anom. months). 

4*4991 <3) (I’S An. at let N.M. in S- 

Vr.) 

... 3*062 c 
...11*812 d 

20*203 

— *046 ( 0*8 equation — li). 


fintrl of 0^fl and ([*0 eqna 

(co|« 3) 


« I • 


Add commencement of 
solar year A. D. 484-5. Mar 


20*918 (6) 

•*- *5C85 C8 j I 0*8 eqn. for 

95*6319 , An. of 96*26 d, (4) ... - *0453 Ji (6) 

: C's cqo. for 

2212(1) I An. of 20-918 d. (5)...+ *4138 e (7) 

( 8 ) 


Mar. 113 8531 (9) Sum of 0*8 and i’s eqns. + *30^0 


/.’''jre'tlsthlarf™™ Mo“ri t.’Le’i E.V Eye-fble^; tl.o »Srd day from Morch 1 i. June 1. 
day = ii palas ... (lO). 1 + 30 _ Jaae 21 ... q , and by Eye-tabla r, 8500 of a day = 61 gbatikaa and -0031 

Problem II.— Problem I Korbei to four places of decimate, mih tke aid of table II and Sne.tables y, e and h. 
ir.B.-Tho above problem can be worked in a mnob shorter time svith the additional help of Eye-tabie y’(p. 188) and Table II (p. 218). 

Days of S. Yr. mean anomaly in days. 

1 I « 


Table II. First neiv moon in solar year A.D, 484-85 
Eye-table y. Asba^ha Su. 12 


* * « 


• « • 


* * i 


Eye-table k. 0’s cqn, for anomaly of 95*26 days 
Eye-table e. i’s eqn. for anomaly of 20*216 days 




• • 4 


• it 


- ’0453 
-K *4188 
+ *3685 


and snn’s anomaly. 
... 24-3900 

70*8734 

95^2^ 


* p * 


Pip 


4*498 

15*764 


4. *3685 


20*262 
0’s eqn. — '0453 

20-216 


95*6319 
Mar. 18*2212 


Add English month and day, marking commencement of Indian solar year 
A.D, 484—5 (Table H) ••• ... ... 

* P • * P A P 

Mar. 113'8531 — June 21, A.D, 484, 50 ghatikas 11 

Same profciew.— The shortest method, and the one ordinarily recommended ^ 

result correct to two places of decimals, as in the Ephemeris, and this of course will take leas time ^ ^ enongh to obtain a 

Table II. New moon tithi. 1 * 


Ashadha, A.D. 434-85 ... 
Eje-tablo d. Add for 12 tithis... 


(7) June 9*67 
Ij^l 

(19) June 21-48 


+ *37 


V s 

Table II. let N.M. inS. Yr. A.D. 434-85 .. 24*W 

Eye-table y. Add for Ashadha Su. 12 ... 70*87 


**« 


• p « 


Eye-table h. 0’b eqn. for An. of 95*26 
dava 

* 111 

^*8 eqn. for An. of 20-22 d.t» 


p • 


95*26 

t 

- *04 

+ *41 


Moon’s anomaly in days. 
An. of 1st N.M. in S. Yr. 4*50 

15-76 
20-26 

- *04 




(19) June 21*85, i.o., Thursday, 2lBt Jane, A.D. 484 at *S5 of dav. 


*37 


20*22 


f • 

• N.S.— This (7) is the week-day, Saturday, to which we add 12 , since the dars nf Tnn,» o «« ; j i. , « , 

days are added. Resulting week-day, 19, i.e., 19* 4- 7 which leaves remainder 5, or Thursday ’ ^ acreased by 1.. when 12 tithis or IrSl 

Problem III.-Ke^ired the emdir^ vmment of n.i,bafra Anuradha (Xo. 17) <» June. A.D. m 
i.B. We do not require 0 e An. tor this (see paragraph a7, p. 8S of Text). 

. of now moon tithi. AuhniiVin A aQ4 » ^ 


At,A-p. — ff V uu iiuir rtsuuixe & An* lor t 
Table II. Endingeinoment mean of new moon tithi, Ashadha, A.D. 484 
Anomaly of Ashfidlln N.M., i.e.. An. at 1st N.M. in S, year, 4*50 (Table II) -1- 3*95 rnddii* 

for Ashadha N.M. by Eye-table cj ... ... * 

Eye-table s. Shortest interval from Ashadlia N.M. to No. 17 Anuradba nakshatra ' 
Eyc-tabloet, U. Nak. corrn. for Ist N.M. in S. year, 24*39 d., i.e., corro. for 24 days 
+ 0*41 (t) less corrn. for ',39 doy, *03 (u) j Total correction ... ... ^ ’ 

Eye-tiible f. I's nab. eqo. for anomaly of 19*57 d. (last col.) 


(7) June 9*67 


... 10-74 


' • * p •• 


... +0*08 
. . . + *39 


Moon’s anomaly in days. 

8*45 
10-74 


* p p 


I * p 




+ 0*38 
]9'57 


("id) Juno 21*17, i.e,, Thursday, 2 1st Juno, at" *17 


Froblem IV.— Required the ending moment of uoga Sllkla (No. 24) in A.D. 43^. X.S —We require sun’.s nnoinilv f n ' 

f . . . , ‘ * 1 ogas, \ , p. 36. 

T^I.I TI V A' rara*. ( i.- t • 8 anomaly in days, 

lame TI. Ending moment ot menu new moon tithi, v . . - • 

AshudliM. A .D 4''4-S5 ■*. '(7) June 9*67 

Eve-tables b and c 


^ --- -r* -PV r * 4- * 

Eye-table -y. SJiortnst interval from Ashadha N.M. to 
3'Ojfa No. 24, Sukla 

Eye-tables w, x. Yoga corrn. for Ist N.M. in S.Y., i.e., 
corrn. for 24 days, 0*77 (w) less corrn. for *39 day, *05 (. ;) 

Eye-table i. Sun’s yoga eqn. for An. of 94-74 days (ooK 2-. 

Eye-t ble Moon’s yoga eqn. for An, of 19‘78 days (last 
Col.) 


PI* 


10*57 

0*72 


and Bun’s and moon’s equations. . Moon’s anomah* in days. 
Add for Asbkd'ha Nil. 50*06 i"* 


* p « 


p t p 


p t p 


p • • 


... 10-57 

... 0-72 

94*74 
... + *04 


1 * p 




+ *36 


10-57 

0*72 

19*74 

^0*04 

19*78 


lo4 


SCtBTA SIDDHANTA KTE-TABLE 


ETE-TABLE FOR 

1 

order from a to y and 




« • * 


S .. raer . i si-ns of ao^liac or ni&is »Qd S’® longitude at cjiutnencement 

' ecpal solar moMlha 

~ i Malavilaxn solar luonthsi also nniues oi risis 

~Aov. sour mouths ••• ••• 

a of sauVrinti iu 'lays of solar year, and decimals of a day 

■.at’ . orr''sp.>ndin«^ to each aankiunii (A.D. 1911) 

^ ch uiu .;h tommeuccs bo'ortJ winkwili noio<l in neat column 


«• t 


> i« 


* • 4 


t* • 


• 4 ■ 


* t « 


Y. SaJa ' s 


» • ■ 


• 1 1 


« * 


•• w 

p 1- 

c 


1 - 


IV. 


. 1 , 3 ;1) ‘ f l^inar months, (2) tif sun’s anomalv 

• vn when interval between Mesh;! i.aDt£. and Ist N.M. sol. yr. 

« • • 1. •-A , 

; ^ t» 1 1 V . 


d-i'- '» 




a « • 




« * * 


* * 0 


1...0® 

2...80^ 

3. ..60' 

4 ..90" 

Vai^ukha. 

Jyasbtha 

Aebadliu 

brava^a 

MSnha 

ypiahnbha 

Mithnna 

Earkatuka 

Chittirai 

Vaig&M 

Ani 

A4i 

00 

309353 

62*3556 

94-0U03 

Apr. 13 

Mav l-l 

Jane 14 

Inly 16 

(!) V&iedkha 

(5) JyeshtI 

iti (J) Ashntjha 

(4) Srdva/jti 

O’UOO 

29*. 5306 

59-0612 

88 3918 

O'ooo 

1*976 

3-952 

6*028 


Tithi eqttivalents in days and 

^ 1 

2 

3 4 

5 

1 9843 

1*9687 

2-9531 3-9374 

4*921h 

i 16 

17 

18 19 

20 

1 15-74‘H6 

16*7340 

17-7182 18*7027 

' 19*6871 


•00 

<) 

137S 
1-3 < 8 
'^1 oo 

. . ( >< * 

1378 
13 78 
27 55 

irOO 
13 7S 
13 TS 

« i * ^ w 


01 

u 

13 dS 




1 ,1 I 

27 44 

u 12 

13 *57 
13SS 
■-'7 l3 

u 1 3 
13 66 
13 

27 42 


•02 

•23 
13 59 
13’9 1 
27 32 

». *25 
13'57 
13 J' 
27 31 

Cr28 

1 .{'oO 
1 i t:6 
27 29 


03 

31 
1349 
1 1 06 
27 21 

U 37 

13 4<i 
1 I 09 
27 IS 

<• -lU 
13-41 

14 1-2 

27 16 


•04 

16 
1343 
1 4 16 
27UU 

50 
13-36 
14 19 
27 06 

0 53 

13 33 

14 23 
•27 02 


05 

'58 

13 30 
J4-25 
26‘9M 

062 

13-26 

14 30 
26 i*3 

tr66 

13-22 

14;i4 

26-^9 


•06 

■69 

13*20 

14*95 

‘2B>6 

0 71 
13-15 
1 4 40 
2*V8j . 

0-79 

13 10 

14 4o 

26 7t> 


1, 10-/49Ii if ilJ fV«i AOUtlfX 

e f a- Moon’s conation of the centre and moon’s anomaly in days and 

.11 12 13 14 16 16 17 18 19 ’20 

I’US 1-4J 1-52 1-64 1-77 1 S9 2U2 2 14 2 27 2-10 

12-n 12*61 12'5i 12-41 12-31 12-20 12-10 11*99 J1*8K 11"7 

14’84 14-94 15 04 1514 15'24 15-35 15-45 1 5' 56 15*67 15’7S 

£6-27 26' 15 2tVu3 25*91 25-79 25'66 25-54 25’4l 25 28 25 15 

l-ol 1-64 1*77 1-90 2-04 218 2-32 2*46 2*60 

12-61 12'40 12-28 12 17 12*06 lr94 It *82 11*70 Il'5rt 
1505 1V16 15-27 15*3S 15-50.I5*61 15-73 IS'S', 15-98 

26‘t>l *25*91 25*78 25*65 25*51 25'38 25*24 23-10 24*95 

1-62 l-76i 1 9o 2*05 2*19 2-.34 2*49 2*65 2*8ti 

12*40 12-28 12-15 1203 11*90 11-78 11*64 11*51 11*37 

15*15 15*27 15*40 15*51 15*05 15*78 15 91 16-04 16*18 

25*94 25-79 25*05 25-51 23*3(3 2.V2I 25*06 25*91 25*75 


’07 

•81 
13 11 
14*45 
26*74 

087 

13*05 

;4-51 

26*i;k 


08 

•93 
13-01 
14 54 
26-63 

1‘On 
12*94 
14*61 
26 56 


( 9:1 

12 ’*9 
14 57 
26-62 


I*' ’7 
12 87 
1 4-68 
26*4! • 


09 

104 
12*91 
1 4*64 
26 51 

112 
12*.''3 
14-7*2 
26- 13 

1*20 
12-75 
1 ;*si» 
26*35 


10 

1 16 
12-81 
14*71 
26*39 

1 25 
12*72 
1 1-S3 
23*39 

1 34 
12 61 
14*91 
*2. ■.*21 


V3S 

1*2*62 

14*91 

*.;fil7 

1 4S 
12 52 
1 5*03 
•26* (>*8 


18 

5S 

354 


O 

o 


175 

• I 

543 


•17 

7 

3M 


•16 

16 

327 


15 ^ *14 + *13 * '13 

23 28 3:; 38 

354 -.5 o-i 321 ol5 310 305 5 

i For yogas.-Sun’s equation -154 -’ISS -15 - 14 - 13 

'^"nXys ..i s.:ar year j 334 64 350 3.2 

j Ferpetaal almaaac for E-nropean calendar 

5 —II ary tvpe mean'> week-d-^y, Smu.jiy l.' in-a 1 


14 
33' I 


11 ^ 

10 

*- *09 + 

*08 

4^ 07 

+ -06 

J 1 <4 

42 

46 

.50 

.54 

57 

61 

3j1 

297 

293 

2S9 

286 

283 

-13 

22 

-12 

-11 - 

10 

- 09 - 

08 - 

29 

35 

46 

45 

49 

322 

315 

oU9 

3u4 

2!»9 

295 


+ 05 + *04 + '03 ^ *02 

64 68 71 74 

279 276 273 269*6 

07 - 06 - 05 - 04 - 03 

f:3 68 62 66 69 

290 286 282 278 274 


^ 

® 


^ Z. 




' ' _ .A 


99 

O 

S :5 

1® 

G 

Q 


■ 2 , 

2 3 4 S 6 7 or 0 ) 

' ao d 30 L 3-201 
’ Jl *240’ -25'n *2601 27i»l *2801 

\^j01 17' '1 I’^Ol 1901 2001 *2101 
Vil l‘>0l ll'»l 1201 1301 1401 
:;jl 401 501 601 7ol 

1 


29' d 1 
2*20l } 
160 1 
.^0l 
iOl j 


iiJ ■ .v ar- 

sliiiiiii] !•'* tiiiuh 
|jr,s:0ve lli'is: 

1 ;.' .1* i> '''tl* 

\iMr d: f<'iitiir.* 

with 

t''l i>. 

1 ; oi .'•’Xi . 






^ ** *^ '^ -* fi - 

^ f — o r Z ~ 


c - ' - ~ 


A 


O 

T 


r. 


»>-• 


d r; 


o 



3 S 


9 

h # 

i 

H p% - 

m 

1- 

P . 

^ 1 

^ ^ - 

93 

U 

? 

uC 

99 

> 

*3 

ill 2 

- = ? e 

m 




„ . - oy, i.'J 3'^> 200 100 .) 

lUX) 10»‘0 fKX) 8 O 0 dJO 


o 


»s5 I 

I 

O ! 


a® ® f 1600 ISO*’ 

© ^ 


IT-jj I'yJ'J 1500 1400 

l-y}» If'.'J 




Q S i;0'> ' 


1 

i y.B. Old Style 
*u ''"tiO- 
cooMTied 
I ti'Xc. KvissuO *•" 

1 

1300 I XfwSivIfi li' «au 

i,n lu 

linva liBiu-' 
pel. lu 

K.ni;4uii), Ni'W" 
j SL’fc’h' Iii'yjJti oii 
1 il dtA>0 

b< ln^ il r.ipp'-d . 


1 * 


B.C. 

3201 

3102 

3101 

3001 

2901 

2801 


2701 

2601 

2501 

2401 


1 


m 


99 

0 

1 

101 

201 

301 


4U1 
5*01 
60L 
71 d 


I 


22 jO 


2i0f) 


4 5 6 7 or 0 

6 


12 3 

fj j 7 . n 9 I'J 11 

g 1 12 15 14 5 16 

>. 1*^ 19 •• -- 


1 2 


) 

3 


I 


•Z’ 

ci ^ 

• c 


© 

u 


'C 

O 


' *24 25 26 27 ... 

29 3 ? 31 32 3.t 

35 .. 36 37 38 39 

! 4 > 41 4-2 43 ... 14 
1^46 47 4B 49 59 


17 

23 

*28 

::4 

45 

5 1 


4 5 6 7 o. O 

... 52 53 54 5.> ... •’*' 

o7 58 .59 .. 60 61 62 

63 ... i’.4 65 66 67 

68 69 70 T1 


^al 

901 

'2101 lOUl 
2001 11»>1 


2301 

2201 


T!> 

I w 


73 


74 75 


.. 76 77 78 

80 SI 8*2 83 .. 

S6 87 ... 

f*2 93 !»4 95 

ftS 97 9.S 99 


70 

84 

90 


1901 1201 
1801 1301 
1701 1401 
1601 1501 


Feh. 14 ‘9 *.235 17*34738 23-2908‘1’ 
Fil». ir* *57924 2*17013 4*71797 

Ful,. 15 ‘SaSOU 20‘!*0!JU2 11*76!192 
Ffb 16 *7136.5 '24''2706G 0*24311 
F<-b. 17 -.58930 27*73230 lt;*273'3 
Feb. rs *46494 r6633ri 4 75007 

Feb 19 •:;10.59 5*12499 20*7808.1 

Feb 20 *21624 8*58663 9*25703 

Feb 21 *09189 12*0 kS27 25*28780 
F<ib. 21 *96754 1.5*50991 13*76399 

Fob. 2*2 "81319 I8’97155 2 2401.S 

Fell 23 7 1 383 22-43319 18*27095 
Fob' 24 -59443 25-89 )83 6*74714 

Ft-!;. 25 *>7013 29*3.5647 22-77791 

Fob. 26 *31578 3*2^752 11*25410 

Fo b . 2 7 -221 43 6 749 16 27 28487 

Kob!2S *09708 10 210SU J5-76|06 
Ft;b. 28 -97273 ]3’6721’t 1-2372. > 


91 


4 5 6 7 i'** 0 


1501 1601 
1401 1701 
1301 1801 
1201 1901 
1101 2001 


t/j 

r« 

c 

g 


1 2 3 — 

^ J- , 7 .*ar.* AuK- Jun.: Sep. Apr. .lull. We) 

(■Ordinary year... aig 

Nov. 

[.Leap years ... *• 


Feb. 29 -84837 I7*1340s 20*26802 

Mar 1 *72402 20*59.572 8*74121 

Mar 2 -59967 24U5736 24 77498 

Mar 3 -475.^2 27-5I9JO 13-2511. 

Mar. 4 *35097 1*4500.5 I 72736 


B.C. 

1001 

901 

801 

701 

601 

501 

401 

301 

201 

101 

1 

A.D. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 


2101 
2201 
2301 
2 ltd 
2501 
2601 
2701 
2801 
2901 
3nul 


k 

5 

6 


Mar. 
Mar. 
Mar. 6 
^1 ai*. 
Mar. 
Mar. 
Mar. 19 
Mat. 11 
ycY. 12 
.Mai. 13 


i 

8 

u 


3101 .Mar. 13 


3201 
3301 
3-101 
35ul 
3601 
3701 
38 J I 
3901 
-lUOl 

•lltil 

4*20 1 
4301 
4401 
4501 
4601 
4701 
4801 
4901 
6001 


Mar. 14 
Mar. 15 
Mar. 16 
Mar. 17 
Mar. 18 
Mar. 19 
Mar. 
Mar. 2“ 
Mar. IH 

Mar. 22 
Mar. 23 
yiar. 24 
Mar. 25 
Mat . 2il 
Mar. 27 
Mar. 2” 
.Mar. 28 
Apr. 10 
Apr. 12 


1 


• 'R P fllionld be converted into |iositive years 
.V.B.-O-ld years m con lanes B^. „„ .es 118, 118. 

Wore adding n, 0 or p le A, 1. m- &eo exa p 


i 


f 
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the way in which they are to he used is shown in the specimen problems on reverse i 


5 .,120' 

0...1.3O 

Bhadrapada 

Asvinn 

Simita 

Kanyu 

Ava^i 

Puratlasi 

• a 

125*4756 

1 56*4942 

.-Vng. 16 

Se|j. IG 

(5j Bli/idrapada 

(d) A-n'intt 

118*1223 

147*6530 

7-904 

9*880 


7 ..180 

8,..210 

9...240 

10...270 

11.. .300® 

12. ..830® 


Karttika 

Margaairsita 

Pans ha 

Magha 

Phalguna 

Chaitra 


Tula 

^risohika 

Dhanas 

Makara 

Eambha 

Mina 


Aippasi 

iCarttia-ai 

0 

Margali 

Tai 

Masi 

Pang an i 


180*9350 

21G*8289 

216*3192 

275-6369 

305*0850 

334*9053 

865*2688 

Oct. 17 

Xov. 10 

Dec. 15 

Jnn. 14 

Feb. 12 

Mar. 13 


(7) Kdritika 

(5) Mdrgasiritha 

(f^) i^ous'ha 

{10} Md:ii,a 

(11) Phdlguna. 

(12) Chaitra 

(/J) Chaiira tchm 

>*Ai»i*tf iw 

(tdkiktimftsa. 

1 A 7*lfeu5 

2uG*7l4l 

236*24^7 

205*77.33 

295*3059 

324*8305 

364*3570 

11 856 

13*832 

1 5*808 

17-784 

19*769 

21*736 

23*712 


5-9061 6'b905 

21 22 


„ - - 4 13 

10‘8;i7l^ H'til22 12 796 1; 


14 15 

U7S'»9 I4-7053 

29 30 

2S-5462 2!tu306 


Moon’s anomalistic months. 

1 mantli = 27'534B dsiys. 

2 months = 55‘l(XJO days. 

12 months = 330'654(). 

13 months =358’20S5. 


decimals of a day, and moon’s anomalistic months. 

6 7 8 9 10 n 12 

•h7!8 SH5!)2 

33 24 25 26 27 28 

20*6714 21*6558 22*6401 23*6245 24'6988 25*5S»32 20 5775 27*5619 

decimals of a day. ( Ihe sil^hs - und + are to be J.pidied to the e.iu.ition in heav\* type and not to the anomaly.) 

“ 2*6^7 ZVi 3^08 -^23 3® 3® '3® 39 -40 •41') 

n-oj U-43 ll'3i u iy 1107 lOaMMsi I’liHT lui-*) li-'ilj ,‘ i? i;'*' *■■** ®''"l 

15 sy 16-00 16-12 lU-24 10-3.1 l.:-4-,- 1.1-73 d 7-03 717 I 7 ' r ^ i-^ .k m- ,7: '- iL** ,7!” ,7^=^ ' « ^OV tithis. 

2.V02 2480 24-7.-, 24-61 21-47 2,-32 24-, S 2Ki2 2387 23-73 2361 33-36 ^ t i;?,! 22. W 22^ 2, -73 -‘rll ao's::] 

2 7 1 2-89 3-04 3 20 3-38 H-.W 3 «.t 3 37 -f 4-31 1-44 l-H.', I W Vfi 6-4f. 57-> 611 r,-7-i> ' 

11-46 11-32 11-19 11-06 10-62 16-77 16-62 10-17 1.. 31 l.i-li .,.77 ■ .36 --n i u7 V7s s-]f --ii 

1610 16-23 16-36 1660 16-64 16-78 16-03 17-06 17 26 17 42 17 .10 17-76 18-06 l-ls 18-78 16 1* li-'n 

21-81 24-60 24 .(1 243.) 2410 240.8 23-86 23-68 23-60 23-32 23 II 22 60 22 68 22 13 32 16 24.83 3 4 44 3 6-83 

3-68 8-13 3-30 3-4/ .l*i).> .3-81 -463 4'21 -I'-IO l-.'O, 4-63 ,S-30 5-52 6-9i> {J.426 

143-1 1409 10-94 16-78 lU-62 10-4.-. 10-28 6 1.. ygo 6-.;6 616 9-21 .8-62 8-58 M.H 

16-32 16-40 16-61 16-77 lil-Ol! 17-1.) 17 -27 77 16 17-67 17-86 18-06 18-.14 18-63 18-9 • IU 4) I S' Por yogas 

25-56 244:1 2420 24 08 IS'Ou 23 71 2;452 2:431 2,406 2487 22' ;2 23-36 2401 21-66 ai-loj 

-'m ”r ‘'.'o;""'";;-',;"' it ■“ 

Jlt (j; (S (ir 53 7;; 1: S. 

-33 —I 3.1 211. 211 20U 16.. 196 183 17B 

15 + 153 + 154 

167 171*71 

177 17J71 


f Por nakshatras. 


7? 81.-5 84 .87 ” 67 r.r4..r;:.r^,T’iir.i 

-366 263 200 2.-, 7 2.71 2.70 317 214 -24-. 3:;7 333 33,. 337 I'll iou i';!;: li 

- 02 - 01 -‘00 + 01 + -03 + 03 + -04 + OS + 06 + 07 + 08 + 09 + 10 . -11 + -12 + j. .id 1 - 

73 77 SO-55 84 .88 92 .-6 99 |,/:j ,08 u- 1I6 l-l 72,- 44? 

•271 267 263 18 25,. 256 252 348 3.,, 240 2:i6 2 I 2 227 2^2 2^7 hi 26,7 197 m 


for centuries 


** 


C - 

-t r-r 

* 3 -^ — 

.z ^ ^ 


4 . — ^ d» 

C - “ ' 

O o 

5 9*: 

JD. ^ o 



1 

m 

220.1)2 

491229 

17-75813 

•1U22-'. 

8-37 S9;i 

6-234:i2 

97791 

1 1*83557 

22*26509 

*85350 

15*29721 

1074128 

■72'.)2l 

18'75b85 

20*7720.5 

0048.; 

22*22049 

15*24824 

•18051 

25*0S2l:i 

3-72443 

35615 

29-14:177 

19*76520 

23180 

307482 

8*231:59 

10745 

0-53040 

24*20210 

'.'8410 

9-9981U 

12*73835 

•85.n75 

i:{-46974 

1-21454 

73-140 

10-921:18 

17'245:J2 

*01001 

2U*38302 

.5*72151 

‘46509 

2:;-S44^i0 

21*75228 

.*50134 

27-:J003d 

1 0*22845 

•230:^8 

1*23735 

2*>‘ 25922 

•11204 

4-0989'9 

14'735:>9 

938*28 

8*10063 

:5*21 1.50 

‘86:593 

11-62227 

l'.i*242;j:> 

73958 

1508;i91 

7*71 850 

61 52:1 

18-5.1550 

2;i* 74927 

49080 

22-0O720 

1 2-22514 

*36052 

25-4088 1 

0-70161 

24217 

28-P3048 

l0*732:iH 

•11782 

2*8 ;i.5.3 

5-20855 

09347 

0:12317 

21-35937 

■86912 

9*78481 

9-83810 

74177 

1324045 

25‘87144 

02041 

16*70800 

14:15017 



-if = “i- 
i: 5 47 

c = 

fc = 

^zz -- 
r 



0-9 . 

^ ■ a. = c _ 5 ^ 

Z z ^ Q ^ ^ 

.s- 

^ ^ z - ^ ^ 

Q. ^ ^ 

’*■ - c ?, 

¥■ 



n 

0 

P 


1 

•2.5S76 

18*03889 

704890 

38 

2 

•51751 

7*74719 

14*09791 

39 

3 

•77627 

26:18607 

21-1-H;87 

40 

4 

•03502 

15*4943*/ 

0*64123 

41 

5 

•29:178 

4*60267 

7*69019 

42 

6 

•55254 

23-24150 

14*7:191.7 

43 

7 

•bU2U 

12 *341 >80 

21*78810 

44 

8 

•070U5 

r4.jsi.> 

1*28246 

45 

9 

•32881 

200970 J 

8-33142 

46 

10 

•58750 

9*20534 

15-38038 

47 

11 

•816:12 

27*84423 

22-4293:1 

48 

12 

•10.508 

10*95*253 

1-92369 

49 

13 

■3038;i 

6*O0"82 

8-972t’,5 

50 

14 

•62259 

24*09971 

16-02101 

51 

15 

*88135 

13*80801 

23-O7057 

52 

16 

•14010 

2*910:11 

2'56492 

53 

17 

•39880 

21 *55520 

9*61388 

54 

18 

•05761 

10*60350 

16*60284 

55 

19 

■91637 

29*30238 

23-71180 

56 

20 

•17.513 

18-41068 

:i-20615 

57 

21 

*43388 

7*51898 

10*25511 

58 

22 

*69204 

20*15787 

17-.SO407 

59 

23 

*95140 

15*26610 

24*3o30:i 

60 

24 

*21015 

4-37410 

3-84739 

61 

25 

•40891 

2301335 

10-89034 

62 

26 

‘72767 

12*12165 

17*94.5;iO 

63 

27 

■9S642 

1-22995 

24*99420 

64 

28 

*24518 

19-80.884 

4 4nS62 

65 

23 

•503:'3 

8*97713 

11*53757 

66 

30 

•7620!) 

27-1: 1002 

18*5K65;i 

67 

31 

1*02115 

10-72432 

25*63549 

68 

32 

*28020 

5*83262 

6*12985 

69 

33 

*538'. 10 

24-47151 

12*17881 

70 

34 

•79772 

13-57981 

19*2 27 Jf- 

71 

35 

1 056-17 

2-68810 

26*27072 

72 

36 

*31523 

21-32099 

5*77108 

73 

37 

•57309 

I0*435ij9 

12*82004 

74 


Surya siddhanta— Odd years 


I * »- 1- . « 

:j Z ^ ^ 

« :r o-r ^ r 

W . M 

• * - -* - * 

Z ~ Z O « 

^ c « 7 


c 

c-Q 


£ 

C 8 


i - O 

^ ^ Z 

C " h 


r- 


C -U 
^ £3 * 

m 


y 

^ ? - 


*.4 




n o 

•N3274 2907418 
1 '091 50 1818247 
•35026 7*29077 
■60901 25*92066 
‘h6777 16*05 790 
1*12652 4-11620 

‘385-28 22*78515 
•64-404 11-89314 
'90279 1-00174 

M6l5:j ] 9-04063 
*42031 8-74803 

■079u6 27*3rt7.S2 
*93782 lB‘49(ill 
1'1065.S 5’0(J4I1 

*45533 24*24330 
‘71400 13 35160 
*97284 2-45990 
1*23160 21 '09873 
*4:) 036 10*20708 
74011 23*84597 
1 ‘00787 17*05420 
r 26663 7(»K257 

■5*2528 25‘7014<; 
*78414 14*80! '76 
1 ‘04291 1 30IS(i5 

1*3010,5 22 55094 
■56041 n •00524 
■81017 0*77354 

J-f7792 10-41242 

1 ‘.33088 8*52073 

■59543 27*15961 
*85419 16*20791 
1 11295 5*37621 

1*37170 24 01509 
■03040 13*12339 
■H8022 2*23169 
M4797 20‘87058 


P 

19*80899 

26-91795 

0- 41231 
13-40127 
20*5 1 022 

0'U0458 

7*05354 

U-10250 

21- 15140 
0*0458] 
7‘6!477 

14*74373 

2179209 

1- 28704 
8*33f’>00 

15-384 90 

22- 43392 
1*92828 
8-97723 

16*02619 
23'(7515 
2*5t;951 
!)*0)1840 
10*60742 
23*7 1 638 
3*2r)74 
10*2 »970 
17'.3O805 
24-35701 
3 's;,197 
10-90093 

1 7- 94988 

24- 99884 
4'4!^32n 

11*51216 

18- 59112 

25- 64007 


^ A 

- 

^ o - 
« 9-^ 

" /j 

Ui 


75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
200 
300 
400 
500 
600 
700 
800 
900 

1000 

2000 

3000 


n 

1-40073 
•005411 
•92 124 
1-183UO 

1-44176 
'7005 1 


O 

il‘97888 
-’•^■01770 
17*72606 
0 H3436 
25 47325 
14*58155 
3-6W985 
1-21802 22*32873 
1*47078 11'.43703 
'73554 0*54533 

•99430 19*18422 
1*25305 8 20252 

1*51181 26-93140 
•77050 16*03970 
1*02^32 5*14800 

1-2SS0S 23-78089 
1 -54083 12*89519 
*80559 2*00349 

1*00434 20*04237 
1‘32310 9-75067 

1*58186 28*88966 
‘84061 17*49786 
1‘09;)37 (t-60610 

1*35813 25*24504 
1*61088 14-35334 


•75130 

•02094 

•50259 

*37824 


3*40104 
6*92328 
lO'aS492 
13*84657 
17*80821 
■25389 20*70986 
•12954 24-23149 
•00519 27*69312 
*88084 1-62418 

*75648 5*08682 

•51297 10*17164 
*26945 15*25746 


i o iT 

s 

E y 
" - c ^ 

p 

543443 

12*18339 

19*23235 

26*28130 

5*77566 

12*82462 

l^i‘•87358 

26*92253 

6*41689 

13*46585 

20*51481 

0*00017 

7*05812 

1410708 

21*16604 

0*65040 

7*69935 

14-7‘1831 

21*79727 

1-29163 

R‘34059 

15*38964 

22*43850 

1*93286 

8*98182 

16-03078 

4-50090 

26-53775 

9*01398 

26*04471 

13*52080 

1*99708 

lS*0278t 

6*5040-1 

32-53481 

17*51504 

12*49627 


156 


SURYA SIDDHANTA ETE-TABLK 


q Says eoniited from XSaroh 1 


Map. I Apr. 1 May 1 June 1 July 1 Aug. 1 
32 62 93 123 154 


llaroh ... 

r eMatikas 

IVaetioii of day . . 

Gha^ikaB 

Fraction of day .. 

Palaa 

Fraction of day .. 


0167 

0333 

■0500 

31 

32 

33 

'6167 

*5333 

*6500 

1 

2 

3 

OCI^S 

■0005 

•oOoS 


4 

5 

6 

■06C7 

0833 

•1000 

34 

35 

36 

‘5667 

5S33 

•cooo 

4 

5 

6 

•Oill 

■C014 

•UU17 


Spp. 1 

Oct. 1 

Nov, 

185 

215 

'246 

7 

8 

9 

•1167 

•1333 

•1500 

37 

38 

39 

*6167 

'6333 

■6500 

7 

8 

9 

a 

O 

*0U22 

*0026 


Doc. 1 
270 

Jan. 1 
307 

Feb. 1 
838 

10 

•1667 

11 

'1833 

12 

*2000 

40 

•661.7 

41 

*6833 

42 

■7000 

30 

•0028 

12 

*0033 

15 

'0042 


Mar.l 

* • * 


13 

•2167 

14 

*2338 

43 

*7167 

44 

7333 

17 

*0047 

20 

•0056 


Ivongitnde 


Ordina- 


at 

o Names of 

« I’ilv c) 

Days. ,g ^ 

commence- 

nakshatras. 

ment. 

O 

O ^^ba Q 

Deg. 

« « a 

■ H a 

27 Kevatl 

I 

3 0-9892 5 

0 

u 

1 Asrinl... 

1*0119 4 2*0011 6 

13 

20 

2 Bliarani 

2’0238 5 3*0130 7 

26 

40 

3 Kpittikil 

3*0357 6 4*0249 8 

40 

0 

4 Rohinl 

4*0476 7 5*0368 9 

53 

20 

5 Mrigasirs 

5*0596 8 6*0488 10 

66 

40 

^9 ^Lrdpiik ... ... ... 

6*0715 9 70607 11 

80 

0 

7 Fnnarrasa ... ... 

7 0834 10 8*0726 1 2 

93 

20 

8 Puehya ... ... 

8*0953 11 9‘0845 13 

106 

40 

... ... 

9*1072 1 2 10*0964 14 

120 

0 

10 Magha 

10*1191 13 11-1083 15 

133 

20 

11 PArva Phalgtml 

11*1310 14 12*1202 16 

I46 

40 

12 r ctara Pli&lgnul 

12’143 15 13*1322 1 7 

160 

0 

13 Hasita ... 

13*1519 16 14*1441 18 

173 

20 

14 Chitra... 

14*1668 1 7 15*1560 19 

186 

40 

l5 Svati ... 

1517S7 18 16-1679 20 

200 

0 

l6 Visakha 

^ 6*1006 19 17*1798 21 

213 

20 

17 Anuradha 

17*2027 20 18 1917 22 

220 

40 

18 Jyesblha 

18*2144 21 19*2036 23 

240 

0 

19 Mula ... 

19*2264 2 2 20*2156 24 

?o3 

20 

20 rntra'Asbadha 

20*2083 23 21*2275 25 

266 

40 

21 Uttara-Asba^ba 

21*2502 24 22*2394 26 

280 

0 

22 SraTann 

22*2621 25 23*2513 27 

293 

20 

23 Sravishta 

23*2740 2 6 24*2632 1 

306 

40 

24 Satabhisuj 

24*2859 2 7 25*27ol 2 

320 

0 

25 Pnrva-Bbadrapada ... 

25*2978 1 26*2870 3 

333 

20 

26 rftara-BUadrapada... 

20*3008 2 27*2990 ■ 4 

.346 

40 

27 Rf^Tatl 

27*3217 3 28*3109 5 

4 29*3228 6 


VAXSEA 


s Shortest interval in days from new moon to ending 


Ordina- 


Ordina- 




Ordina- 


Drclina- 
rily , 



rily 

** 


rilv 

AfillU- 

H ifrdma- 
f§ rily 

H 

a> 

H 1 

rily 

Bhildro.- 

h 1 

Ordina- 
0 ril.v 

tba 

m 

O 

dha 

O ^ 

ravariii 

o 

pada 

u 

O 

Asvina ^ 

h S^arttika 

11 


III 


IV 


V 


VI 


VII 

0 8041 

7 

0*6190 

9 

0*4339 

11 

0*2488 

13 

0-0638 

16 

0*8906 

1*8160 

8 

1*6309 

10 

l-44f.8 

12 

1*2603 

14 

1*0757 

17 

1*0025 

2*8270 

9 

2*6428 

11 

2*4578 

13 

2*2727 

15 

2*0870 

18 

2*9144 

3‘8398 

10 

3*6548 

12 

3*4697 

14 

3*2840 

16 

3*0y95 

19 

3*9263 

4*8518 

11 

4*6667 

13 

4*4816 

15 

4*2965 

17 

4*1114 

20 

4*9382 

5*8637 

12 

6*673G 

14 

5*1936 

16 

6*3084 

18 

5*1233 

21 

3*9502 

6b7oG 

13 

6 6905 

15 

6*5054 

17 

6*3203 

19 

G*J352 

22 

6*9621 

7*8875 

14 

7*7024 

16 

7*5173 

18 

7*8322 

20 

7*1472 

23 

7*9740 

8*8994 

15 

8-7113 

17 

8*52112 

19 

8*3142 

21 

8*1591 ; 

24 

8*9859 

9*9113 

16 

9*7262 

18 

9*6412 

20 

0*3561 

22 

9*1710 

25 

9*9978 

10*9232 

17 

10*7382 

19 

10*55.31 

21 

10* 8680 

23 

10*18*29 : 

26 

11*0097 

11*9352 

18 

11*7501 

20 

11*6050 

22 

11*3799 

24 

1 1*1948 ; 

27 

12*0216 

12*9471 

19 

12*7620 

21 

12*5769 

23 

12*3918 

25 

1 2*2067 

1 

13*0336 

13*9590 

20 

13*7739 

22 

13*5888 

24 

13*4037 

26 

]3’2186 

2 

14*0455 

14*9709 

21 

14*7858 

23 

14*6007 

25 

14*4150 

27 

14*2306 

3 

15*0574 

15*9828 

22 

15*7977 

24 

15*6120 

26 

15*4276 

1 

15*2425 

4 

16*0693 

16*9947 

23 

16*8096 

25 

16*0246 

27 

16*4395 

2 

16*2544 

5 

17*0812 

18*0066 

24 

17*8216 

26 

17*6365 

1 

17*4514 

3 

17*2063 

6 

13*0931 

19*0186 

25 

18*8335 

27 

1S-G484 

2 

18*4633 

4 

18*2782 

7 

191050 

20*0305 

26 

19-8454 

1 

19*6ti03 

3 

19*4752 

5 

19*2901 

8 

20*1169 

21*0424 

27 

20*8573 

2 

20*6722 

4 

20*4871 

6 

20*3020 

9 

21*1289 

22*0543 

1 

21*8092 

3 

21*6841 

5 

21*4990 

7 

21*3139 ; 

10 

22*1408 

23*0662 

2 

22*8811 

4 

22*6960 

6 

22*5109 

8 

22*3259 

11 : 

23*1527 

24*0781 

3 

23*8930 

5 

23*7079 

7 

23*5229 

9 

23*3378 : 

12 

24*iei0 

25*0900 

4 

24*6049 

6 

24*7199 

8 

24*5348 

10 

24*3497 : 

13 ; 

25*1765 

26*1019 

5 

25*9169 

7 

25*73K8 

9 

25*5467 

11 

25*3616 : 

X4 ; 

26*1384 

27*1139 

6 

26*0288 

8 

26*7437 

10 

26*5580 

12 

26*3735 : 

15 ; 

27*2003 

28*12a8 

7 

27-9407 

9 

27*7550 

11 

27*5:o5 

13 

27*3854 

16 

23*2123 

29*1377 

8 

23*9526 

10 

28*7675 

12 

28*5824 

14 

28*3973 : 

17 : 

29*2242 


15 29 4003 


YOGAS 


Longitude 
at h 

commenoe* IJames of yogas. 


ment. 

u 

A 


Dee. 

Min. 

w 




27 

Vaidbriti 

0 

0 

1 

Viskamba 

13 

20 

2 

Priti 

26 

40 

3 

AvQgbmat 

40 

0 

4 

Sanbhayva 

W* * 

53 

20 

5 

Sobbana 

66 

40 

6 

.Atiganda 

80 

0 

7 

Sukarman 

93 

20 

8 

Dhriti ... 

106 

40 

9 

Suia 

120 

0 

10 

Ganda 

133 

20 

11 

Viiddhi 

146 

40 

12 

Phrova 

100 

0 

13 

Vvaerhatfi 

173 

20 

14 

Harshan i 

186 

40 

15 

Vajra ... 

200 

0 

16 

?iddhi 

213 

20 

17 

V yatipata 

226 

40 

18 

Variyaa 

240 

0 

19 

Parigha 

253 

20 

20 

Siva 

26d 

40 

21 

Siddha 

280 

0 

22 

Sad by a 

293 

20 

23 

Snbha 

306 

40 

24 

Bakia ... 

3*20 

0 

25 

Brabman 

333 

20 

26 

Xndra ... 

340 

40 

27 

Taidhiiti 


V Shortest interval in days from new moon to 




Ordinn- 


Ordina- 


Ordina- 

Days. 

M 

o 

'd 

li^v 

*- 

\ aiea- 

h 

Q 

u 

rily 

Jyesh- 

U 

o 

Li 

rilv 

Asha- 


0 

kba 

o 

iha 

o 

dba 

• * ♦ 

5 

0*8992 

9 

0*5548 

13 

0*2104 

0*9415 

6 

1*8407 

10 

1*4963 

14 

1*1519 

1*8830 

7 

2*7822 

11 

2*4378 

15 

2*0934 

2*8245 

8 

3*7237 

12 

3*3703 

16 

3*0349 

3*7660 

9 

4*6652 

13 

4*3203 

17 

3*9763 

4*7074 

10 

5*6067 

14 

5*2622 

18 

4*9178 

5*6489 

11 

6*5482 

15 

6*2037 

19 

5*8593 

6*5904 

12 

7*4896 

16 

7*1452 

20 

0*8008 

7*5319 

13 

8*4311 

17 

8*0367 

21 

7*7423 

8*4734 

14 

9*37*26 

18 

9*0’282 

22 

8*6838 

9*4149 

15 

103141 

19 

9*9697 

23 

9*6253 

10*3564 

16 

11*2556 

20 

10*9112 

24 

lo-sea** 

11*2979 

17 

12*1971 

21 

1 1 *8527 

25 

11*5083 

12-2394 

18 

13*1386 

22 

12*7942 

26 

12*4498 

13*1808 

19 

14*08'Jl 

23 

13*7357 

27 

13*3912 

14*1223 

20 

16*0216 

24 

14*6771 

1 

14*3327 

1 5*0638 

21 

1 5*9630 

25 

16*6180 

2 

15*2742 

1 60053 

22 

16*9045 

26 

16*5601 

3 

16*2157 

1 6*9468 

23 

17*8460 

27 

17*5016 

4 

17*1572 

17*8883 

24 

18*7875 

1 

18*4431 

5 

18*0037 

18*8208 

25 

19*7290 

2 

19*3846 

6 

19*6402 

19*7713 

26 

20*6705 

3 

20*3261 

7 

10*9817 

20*7123 

27 

21*6120 

4 

21*2676 

8 

20*0232 

21*6543 

1 

22*5533 

5 

22*2091 

9 

21*8047 

22*5057 

2 

23*4950 

6 

23*1500 

10 

22*8061 

23*5372 

3 

24*4365 

7 

24*0920 

11 

23*7470 

24*4787 

4 

25*3779 

8 

25*0335 

12 

24*6891 

25*4202 

5 

26*3194 

9 

26*9750 

13 

25*0300 

6 

27*2609 

10 

26*9165 

14 

26*5721 


7 

28*2024 

11 

27*8580 

15 

27*5136 


8 

29*1439 

12 

23*7995 

16 

28*4551 





17 

29*3966 


Order 

Ordinri- 

. rilv 

e - ' 
ffravana 

u 

o 

h 

0 

Ordina- 

rily 

Bhfidra- 

pada 

u 

o 

"C 

u 

0 

Oi’dina* 

. rily 

A5vina 

• u Ordiua- 

-§ lily 

^ Kurttika 

O 

18 

0*8075 22 

0-4631 26 

0*1187 

4 

0*7157 

19 

1*7490 23 

1*4046 2 7 

1*0601 

5 

1*6572 

20 

2*6905 24 

2*3460 

1 

2*0016 

6 

2*5987 

21 

3*6319 25 

3*2875 

2 

2*9431 

7 

3*5402 

22 

4*5734 26 

4**2290 

3 

3-8S46 

8 

4*4817 

23 

5*5149 27 

5*1705 

4 

4*8261 

9 

5*4232 

24 

6*4504 

1 

6*1120 

5 

5*7676 

10 

6*3i>47 

25 

7*3979 

2 

7*0535 

6 

6*7091 

11 

7*3002 

26 

8*3394 

3 

7*9950 

7 

7*6508 

12 

8*2477 

27 

9*2809 

4 

8*9365 

8 

6*5921 

13 

9*1391 

1 

10*2224 

5 

9*8780 

9 

9-5336 

14 

10*1306 

2 

11*1639 

6 

10*8195.10 

10*4750 

15 11*0721 


3 121053 7 jl'TGOi^ 11 11*4165 16 12 0136 

4 130163 8 12*7024 12 12*3d80 17 12*9551 

5 13-9RS3 9 13*6439 13 13*2905 18 13*8966 

6 14*9208 1 0 14*5854 14 14*2410 19 14*8381 

7 15*8713 11 15*5269 15 15*1 s25 20 15*7798 

8 16*8128 1 2 16*4684 16 16*1240 21 16*7211 

9 17*7543 13 17*4009 1 7 17*0655 22 17*0825 

10 18*6958 1 4 18*3514 1 8 1S0070 23 18*6040 

11 19*6373 15 19*2929 19 18*9484 24 19*5455 

12 20*5788 16 20*2343 20 19*SK99 25 20*48T0 

13 21*5202 1 7 21*1753 2 1 20*8314 2 6 21*4286 

14 22*4617 18 22*1173 2 2 21*7729 2 7 22*3700 

15 23*4032 19 23-05S8 23 22*7144 1 23*3115 

16 21*3447 20 24*0003 24 23 6559 2 24*2530 

17 25*2862 21 24*9418 25 24*5974 3 25*1945 

18 20*2277 2 2 25*8833 2 6 25*5389 4 26*1360 

19 27*1692 2 3 26*8248 2 7 26*4804 5 27*0774 

20 28*1107 24 27*7663 1 27*4219 6 28*0189 

2 1 29 0522 2 5 28*7078 2 28*3638 7 28*9604 

3 29*3048 


SURYA SIDDHANTA ETE-TABLE 
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q Bays counted from April 1 



Apr. 1 Hay 1 Jan6 1 July 1 

Aug. 1 

^ Sep. 1 

Oct. 1 

Nov. 1 

Dec. 1 

Jan. 1 

Feb. ; 

1 Mar. 1 




jipni 

« « * A 

31 

62 

92 

123 

154 

184 

215 

245 

276 

307 

336 














Leap Year. 

Ap. 386 



15 


17 

18 

19 

20 

21 

23 

23 

24 

25 

26 

27 

28 

29 

30 

2500 

•2667 

‘2833 

•3000 

■3167 

-3333 

-8500 

*3667 

*3833 

4000 

■4ih7 

*4333 

■4500 

•4667 

‘4883 

■6000 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

•7600 

*7667 

•7833 

*8000 

•8167 

*8383 

•85CO 

8667 

*8833 

*9000 

■9167 

•9333 

■9500 

•9667 

*9833 

1*0000 

22 

25 

27 

30 

32 

35 

37 

40 

42 

45 

47 

50 

52 

55 

57 

60 

■0061 

•0009 

•0076 

•0083 

■00o9 

■0097 

•0103 

•0111 

•0117 

*0125 

•0130 

•0139 

*0144 

•0153 

•0168 

•0167 


TEAS. 


moment of eacli nakshatra. 


u 

o 

Ordi- 

narily 

c 

tirdi- 

narilv 

^4 

o 

Ordi. 

narily 

ti 

9 

Ordi- 

narily 

Chaiti'a, 

0) when no 

h 

o 

Chaitm 

when 

*0 

u 

Marga- 

v 

u 

Fan&ba 

•o 

U 

Magba 

H 

Phal- 

*0 

Adhika 

ffd iiicru ' 
^ isAilliikii 

O 

sirsba. 

0 


O 


o 

gana 

O 

Masa. 

o 

Masa. 

7in 

IZ 


X 

XI 


YII 

XZII 

18 

0*7056 20 

0-5204 

22 

0'33o3 

24 

0*1502 

27 

0*9771 

2 

0*7920 

19 

1*7174 1 

21 

1*6323 

23 

1*3472 

25 

1*1622 

1 

1-9890 

3 

1-80S9* 

20 

2.7293 ; 

22 

2-5142 

24 

2-3392 

26 

2*1741 

2 

3-0009 

4 

2*8158 

21 

3-7412 . 

23 

3*5562 

25 

3*3711 

27 

3*1860 

3 

4-0128 

5 

3*8277 

22 

4*7532 

24 

4*5681 

26 

4*3830 

1 

4*1979 

4 

50247 

6 

4*8396 

23 

6*7661 

25 

5*5800 

27 

5*3949 

2 

5*2098 

5 

6*0366 

7 

5-S516 

24 

6*7770 

26 

6*5919 

1 

6*4068 

3 

6*2217 

6 

7*0486 

8 

6-8635 

25 

7*7889 

27 

7*e038 

2 

7*4187 

4 

7*2336 

7 

8*0605 

9 

7*8754 

26 

8*8 G08 

1 

8*6167 

3 

8*4306 

5 

8*2456 

8 

9*0724 : 

10 

8*8873 

27 

9*8127 

2 

9*6276 

4 

9*4426 

6 

9*2575 

9 

10*0843 : 

11 

9*8932 

1 

10*8246 

3 : 

10*6396 

5 

10*4545 

7 

10-2694 

10 

11*0962 : 

12 

10*9111 

2 

11*8366 

4 

11*6516 

6 

11*4664 

8 : 

11-2813 : 

11 

121081 ; 

13 

11*9230 

3 

12*8485 

5 

12-6634 

7 

12*4783 

9 

12-2932 ; 

12 

13-1200 14 

12-9350 

4 

13*8604 

6 

13*6753 

8 

13*4902 

10 

13-3051 

13 

14- 1320 ; 

15 

13-9469 

5 

14.8723 

7 

14-6872 

9 

14*5021 

11 

14*3170 

14 

15*1439 : 

16 

14'9588 

6 

15*8842 

8 

15-69M1 

10 

15*5140 

12 

15*3290 

15 

16-1558 : 

17 

15*9707 


16*8961 

9 

16*7110 

11 

16*5260 

13 

16*3409 

16 

17*1677 : 

18 

16*9826 

8 

17*9080 : 

10 

17*7230 

12 

17*5379 

14 

1 i ‘352k 

17 

18*1796 : 

19 

17*9945 

9 

18*9199 : 

11 

18*7349 

13 

18*5498 

15 

18-3647 

18 

19*1915 20 

19*0064 

10 

19*9319 : 

12 

19*7468 

14 

19*5617 

16 

19-3766 

19 

20-2034 : 

21 

20*0183 

11 

20*9438 

13 

20*7687 

15 

20*5736 

17 

20-3885 

20 

21-2153 1 

22 

21*0303 

12 

21*9557 

14 

21-7706 

16 

21*5855 

18 : 

21-4004 . 

21 

22*2273 : 

23 

22*0422 

13 

22*9676 

15 

22-7825 

17 

22*5974 

19 

22-4124 1 

22 

23-2392 ! 

34 

28*0541 

14 

23-9795 

16 

23*7944 

18 

23*6094 

20 

23-4243 

23 

24*2511 1 

25 

24-0660 

15 

24*9914 

17 

24*8064- 

19 

24*6213 

21 

24-4362 

24 

25*2630 ; 

26 

•25*0779 

16 

26*0033 

18 

25*1883 

20 

25*6332 

22 

25-4481 

25 

26*2749 ; 

27 

26-0898 

17 

27*0153 

19 

26*8302 

21 

26*6451 

23 

26-4600 

26 

27*2868 

1 

27*1017 

18 

28*0272 

20 

27*8421 

22 

27*6570 

24 

27*4719 

27 

28*2937 

2 

28*1137 

19 

29-0391 

21 

28*8640 

23 

28*6689 

25 

28*4838 

1 

29*3107 

3 

29-1256 


26 29*4957 


Annual correction. 

Argument : — Date of appearaoce of 1st new moon in eaolt 

flolar year according to Table X. 

The correction corresponding to ihe decimal portion of the 
argument should be eubtractud from the nakshatra or yoga 
cnnection* corresponding to the integral portion ; thus the 
nakshatra correction corresponding to an argament 28'53 = 0*11 
mtnus '04 = 0'07. 

NASS HATE AS. 


Arg. Corrn. 

Arg. Oorrn. 

Arg. 

Corm. 

Arg. Corm. 

Arg. Corrn 

t 

u 


u 

u 

u 

0 2-20890 

*01 *00075 

30 

02244 

*59 *04413 

‘88 *06682 

1 2.13410 

*02 *00150 

31 

02319 

*60 ‘04488 

*89 *06657 

2 2*05930 

*03 *00224 

32 

02394 

•61 *04563 

*90 *06732 

3 1-98450 

•04 *00299 

33 

02468 

*62 *04638 

•91 -06807 

4 1*90970 

•05 *00374 

34 

02543 

*63 *04712 

*92 *06882 

5 1'834!;0 

*06 ‘00449 

35 

92618 

•64 04787 

-93 *06956 

6 1*76010 

•07 ‘00524 

*36 

02693 

*65 *04862 

-94 '07031 

7 1*68531 

■08 *00598 

37 

12768 

*66 *04937 

*95 *07106 

8 161C49 

•09 *00673 

38 

02K42 

*67 *05012 

-96 *07181 

9 1*53569 

*10 *00748 

39 

02917 

*68 -05086 

•97 *07256 

10 1*46089 

*11 *00823 

40 

02992 

*69 *05161 

*98 *07330 

11 1*38609 

*12 *00898 

41 

03067 

•70 *05236 

*99 *07405 

12 T3il29 

*13 *00972 

42 

03142 

*71 *05311 


13 1*23619 

*14 *01047 

43 

03216 

■72 *05386 


14 1*16169 

■15 *01122 

44 

03291 

‘73 *05460 


15 1*08689 

*16 *01197 

45 

033G6 

*74 *05535 


16 1*01209 

*17 *01272 

46 

03441 

*75 -05610 


17 0*93720 

*18 *01346 

47 

03516 

-76 -osess 


18 0*86249 

*19 *01421 

48 

03590 

•77 *05760 


19 0*78769 

*20 *01496 

•49 

03665 

■78 *05834 


20 0*71288 

•21 *01571 

.50 

08740 

*79 *05909 


21 0*63808 

*22 *01646 

51 

03815 

‘80 ‘05984 


2 2 0 56328 

*23 *01720 

52 

038 SO 

‘81 *06059 


23 0-48848 

*24 *01795 

53 

03964 

*82 *06134 


24 0-41 36S 

*25 *01870 

54 

04039 

*83 *06208 


25 0-33888 

'26 -01945 

55 

04114 

*84 ‘06283 


26 0*26408 

•27 *02020 

56 

04189 

*85 ‘06358 


27 0*18928 

‘28 *02094 

•57 

04264 

*86 06433 


28 0*11443 

29 0*03968 

-29 *02169 

58 

04338 

•87 *06508 



ending* moment of each yoga. 



Ordi- 


Ordi- 

tj 

Ordi- 

W 

9 

narily 

H 

9 

narily 

w 

9 

narily 

fa 

Marga- 

fa 

Pans ha 

fa 

Magha 

o 

sirsha 

O 


o 


8 

0*3713 

12 

0*0269 

17 

0*6240 

9 

1*3128 

13 

0*9684 

18 

1*5655 

10 

2*2343 

14 

1*9099 

19 

2 507U 

11 

3-1958 

15 

2*8614 

20 

3*4485 

12 

41373 

16 

3*7929 

21 

4-3900 

13 

5*0788 

17 

4*7344 

22 

5-3314 

14 

6*0203 

18 

5*6759 

23 

6- *^729 

15 

6*9618 

19 

6-6i73 

24 

7*2144 

16 

7*9032 

20 

7*5588 

25 

8-1569 

17 

8*8447 

21 

8*5003 

26 

9-0974 

18 

9*7862 

22 

9*4418 J 

27 

10*0389 

19 

10*7277 

23 

10*833 

1 

10-9804 

20 

11*6692 

24 

11*3248 

2 

11-9219 

21 

12*6107 

25 

12*2663 

3 

12*8634 

22 

13*6522 

26 

13*2078 

4 

13 8048 

23 

14*4937 

27 

14*1493 

5 

14*7463 

24 

15*4352 

1 

15*0807 

6 

15*6878 

25 

16*3766 

2 

16*0322 

7 

) 6-6293 

26 

17*3181 

3 

16*9737 

8 

17*5708 

27 

18*2596 

4 

17*9152 

9 

18*5123 


fa 

9 

Ordi- 

narily 

Chaitra, 
(Dwhen no 

fa 

o 

Cbuitra 

when 

tllprt; 

•d 

fa 

Phal- 

*0 

fa 

Adhika 

t'. 

V Aw 

is Adhika 

O 

gtina 

O 

Masa 

O 

Masa 

21 

0*2796 26 

0-S7G7 

3 

0-6323 

22 

1*2211 27 

1-8182 

4 

1*4737 

23 

2*1626 

1 

2-7596 

5 

2*4152 

24 

3*1041 

2 

3-7011 

6 

3 3567 

25 

4*0455 

3 

4-6126 

7 

4*1982 

26 

4*9870 

4 

5‘5841 

8 

5-2397 

27 

5*9285 

5 

6*5256 

9 

6-1812 

1 

6-8700 

6 

7*4671 10 

7*1227 

2 

7*8115 

7 

8.4036 11 

8-0642 

3 

8-7530 

8 

9*3501 12 

9*0057 


4 9'6945 9 10*2916 13 9*9172 

5 10*6360 10 11*2331 14 10*8886 

6 n *5775 11 12 * 174.5 15 11*8301 

7 12*5190 12 13*1160 16 12*7716 

8 13*4604 13 14*0575 17 13*7131 

9 14*4019 14 14*9990 18 14*6546 

10 15*3434 15 15*9405 19 15*5961 

11 16*2849 16 16*8320 20 16*5376 

12 17*2264 17 17*8235 21 17*4791 

13 18'1679 1 8 18*7650 22 18*4206 


1 19*2011 

2 20-1426 

3 210841 

4 22*0256 

5 22*9671 

6 23*9086 

7 24*8501 

8 25*7915 

9 26*7380 

10 27*6745 
LI 28*6160 


5 18*8567 10 

6 19*7982 11 

7 207397 12 

8 21*6812 13 

9 22*6227 14 

10 23*5642 15 

11 24*5056 16 

12 26 4471 17 

13 26-3886 18 

14 27*3301 19 

15 28*2716 20 

16 29*2131 


1 9*4538 
20*3953 
21*3368 
22*2783 
23*2197 
24*1612 
25*10*^7 
26 0442 
26*9857 
27*9272 
28*8687 


14 19*1094 19 

15 20*0509 20 

16 20*9924 21 

17 21*9338 22 

18 22*8753 23 

19 23*81 Q8 24 

20 24*7533 25 

21 25*6998 26 

22 26*6413 27 

23 27-5828 1 

24 28:5243 2 

25 29*4658 


19*7065 23 
20*6479 24 
21*6894 25 
2*3*5309 26 
23*4724 27 
24*4134 1 
25 3551 2 
262969 3 
27*2384 4 
28*1799 5 
29*1214 6 


19*3621 

20*3035 

21*2450 

22*1865 

23*1280 

'24*0695 

25*0110 

25*9525 

26*8940 

27*8355 

28*7769 


YOGAS. 

See note on annoai. cosbrction 3upr<^. 

W K Z X X 


0 4-11036 

01 

*00139 

-30 

*04176 

1 3-97117 

•02 

•00278 

•31 *04316 

2 3-S3198 

03 

•00417 

-32 

'04454 

1 3 3*09279 

04 

•00557 

'33 

*04593 

4 3-53360 

05 

•00690 

•34 -04732 

5 3-41441 

06 

•00835 

35 

*04872 

6 3-27522 

07 

*00974 

36 

•05011 

7 3-136C3 

•08 

•oiiia 

‘37 *05150 

8 2‘996b4 

09 

01253 

38 

*05289 

9 2*85765 

*10 01392 

•39 

•05428 


59 *08212 -88 '12249 

60 08351 *89 *12388 

61 08491 *90 *12527 

62 *08630 *91 *12666 

63 *08769 *92 *12805 

64 ‘08908 * 93 *12945 

65 *08047 *94 *13084 

66 *09186 *95 *13223 

67 *09326 *96 *13362 

68 *09465 *.97 *13601 


10 2*71846 *11 *01530 *40 *05568 

11 2 57927 *12 *01670 *41 *05707 

12 2-44C08 *13 *01809 *42 *05848 

13 2-30089 *14 *01949 *43 *05985 

14 216170 -15 02088 *44 *06124 

15 2*02*251 *16 -02227 ’45 *06263 

16 1*88332 -17 '02366 *46 *06493 

17 1*74413 *18 *02505 *47 *06542 

18 1*60494 *19 ‘02645 *48 *06681 

19 1*46575 *20 *02784 *49 *06820 


*69 *09604 *98 *13641 
*70 *09748 *99 *13780 
■71 *09882 
*72 *10022 
•73 *10161 

•74 *10300 
•75 *10439 
•76 *10578 
*77 *10798 
•78 *10851 


20 1*32666 *21 *02923 

21 1*18737 *22 *03063 

22 1*04818 *23 *03291 

23 0*90899 *24 *03340 

24 0-76980 *25 *03480 

25 0 63061 ‘26 *03619 

26 0*49142 *27 *03768 

27 0*35223 *28 *03897 

28 0*21304 *29 *04036 

29 0*07385 


*50 *06959 *79 *10996 
*51 *07098 *80 *11135 
•52 *07238 *81 *11274 
*53 *07377 *82 *11413 
54 *07516 *83 *11553 
•55 *07655 *84 *11692 
*56 *07795 *85 *11831 
*57 *07934 *86 llftlO 
*58 *08073 *87 *12108 
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Viusahha. 


0 

*9843 

1 

(Y9S4 

1 

•9687 

2 

1969 

8 

-9580 

3 

2^953 

3 

9374 

4 

3937 

4 

9217 

5 

4-921 

5 

-9061 

6 

5 906 

6 

-8904 

7 

6 390 

7 

•8743 

8 

7 875 

8 

*8598 

9 

8 859 

9 

■8435 

10 

P343 

10 

•8279 

11 

ia827 

U 

■8112 

12 

11812 

12 

■7966 

13 

12 797 

13 

•7800 

14 

13781 

14 

*1651 

15 

14 765 

15 

•7406 

1 

15750 

16 

'7340 

2 

16 734 

17 

•71>iS 

3 

17-718 

18 

•7027 

4 

18703 

19 

•GS70 

5 

19-657 

20 

■6714 

6 

20-671 

21 

'6557 

7 

21'656 

22 

•6401 

8 

22640 

23 

■6244 

9 

23 6-24 

24 

-6083 

10 

24 609 

25 

5932 

11 

2 o 593 

26 

’5775 

12 

2*' 577 

27 

5519 

13 

C»^0l»7 

28 

5162 

14 

0 992 

29 

•o3’v6 

15 

1 :*76 


Jyeshtha. 


30 5149 

1 

2960 

31 -4993 

2 

5 9i5 

32 4S36 

3 

4 92-9 

33 4680 

4 

.V013 

34 4523 

5 

689s 

35 -4.3^7 

6 

7 862 

36 4210 

7 

S866 

37 4054 

8 

0861 

38 -3898 

9 10-835 

39 -3741 

lu 

11 819 

40 3585 

11 

128i)4 

41 3428 

12 

13-788 

42 •3272 

18 

14-773 

43 '3115 

14 

15-757 

44 -2959 

16 16741 

45 '280-i 

1 

17 726 

46 -264o 

2 

18 710 

47 -Si'jC* 

3 

10694 

48 -2333 

4 20-679 

49 '2176 

5 2l'Gd3 

50 '2020 

6 2-3 647 

51 -1863 

7 23-632 

52 1707 

8 24 G16 

53 1571 

9 25 600 

54 -1304 

10 26-585 

55 '1238 

11 

0015 

56 lOsl 

12 

0999 

57 *0025 

13 

1-983 

58 '07tt8 

14 

2968 

59 'oei2 

15 

8’952 

Ashadha. 

60 0455 

1 

4-936 

61 '0299 

2 

5-921 

62 0142 

3 

6-905 

62 '9988 

4 

7-889 

63 '9829 

5 

8-874 


Ashadh accent. 

w 


64 

•9673 

6 

9 858 

65 

‘9516 

7 

10842 

66 

•9360 

8 

11'827 

67 

02Ci3 

9 

12811 

68 

•9047 

10 

13 795 

69 

•3S91 

11 

14 780 

70 

*8734 

12 

15 764 

71 

8578 

13 

16';49 

72 

•8431 

U 

17733 

73 

•8265 

16 

16-717 

74 

•8108 

1 

19*702 

75 

-7952 

2 

20686 

76 

•7795 

3 

21-670 

77 

7633 

4 

22-655 

78 

•#482 

5 

23-639 

79 

•7326 

6 

24-023 

80 

■7169 

7 

25-608 

81 

7013 

8 

26-592 

82 

-6856 

9 

0022 

83 

■6700 

10 

1-006 

84 

■6543 

11 

1-991 

85 

■6387 

12 

2-975 

86 

-6-231 

13 

3-959 

87 

•6074 

14 

4-944 

88 

‘5918 

15 

5-928 


Sravana. 


89 

5761 

I 

6-9r2 

90 

5eG5 

2 

7-897 

91 

5448 

3 

8-881 

92 


i 

9-865 

93 

5135 

5 

10830 

94 

4979 

6 

11-834 

95 

48-22 

7 

12-818 

96 

-1666 

8 

13-803 

97 

4509 

9 

14-787 

98 

435:^ 

10 

15-771 

99 

4196 

11 

16-756 

100 

4040 

12 

17-740 

101 

3883 

13 

18' 725 

102 

3727 

14 

19-709 

103 

3571 

15 

20693 

104 

3414 

1 

21-678 

105 

3258 

2 

22-6G2 

106 

3101 

3 

23-646 

107 

2945 

4 

24*631 

108 

2788 

5 

25‘615 

109 

2632 

6 

26‘599 

110 

2475 

7 

0’029 

111 

2319 

8 

1013 

112 

2162 

9 

1-998 

113 

2006 

10 

2-982 

114 

1849 

11 

3-966 

115 

1G93 

12 

4-951 

116 

1536 

13 

5'93n 

117 

1380 

14 

6-920 

118 

-1223 

15 

7-904 


Bhadrapada. 


119 

J067 

1 

8-888 

120 

■0911 

2 

0873 

121 

-0754 

3 

10857 

122 

■0598 

4 

11-841 

123 

-0441 

5 

12-826 

124 

■0285 

6 

13-810 

125 

•0128 

7 

14-794 

126 

•9972 

8 

15-779 

126 

•9815 

9 

]6'763 

127 

'9659 

10 

17-747 


Bhadrapada- 

■^ont. 

128 

•9502 

11 

18-732 

129 

‘9346 

12 

19-7JG 

130 

'9189 

13 

20-700 

131 

■9033 

14 

21-685 

132 

•8876 

15 

22-669 

133 

•8720 

1 

23 654 

134 

•S5G3 

2 

21-638 

135 

•8407 

3 

25622 

136 

-S251 

4 

26*607 

137 

-8094 

5 

0-036 

138 

•7938 

6 

1-021 

139 

•7781 

7 

2-005 

140 

-7626 

a 

2-989 

141 

•7468 

9 

3974 

142 

-7312 

10 

4-P58 

143 

-7155 

11 

5-942 

144 

•6999 

12 

6-927 

145 

'6842 

13 

7-911 

146 

-6686 

14 

8-896 

147 

•6529 

15 

9-880 


Aevina* 


148 ‘6373 

1 

10-864 

149 -6216 

2 

11'849 

150 -6060 

3 

12-833 

151 ‘3904 

4 

13-817 

152 '5747 

5 

14-802 

153 -ssai 

G 

15-786 

154 '5434 

7 

16-770 

155 '5278 

8 

17-755 

156 '3121 

9 

18'739 

157 -^965 

10 

19-723 

158 '4808 

11 

20708 

169 '4652 

12 

21-692 

160 4495 

13 

22-676 

161 4339 

14 

23*061 

162 4182 

15 

24*645 

163 ‘4026 

1 

25‘630 

164 ‘3869 

2 

26*614 

165 '3713 

3 

0044 

166 '3556 

4 

r028 

167 ‘3400 

5 

2*012 

168 '3244 

6 

2-997 

169 '3087 

7 

3'981 

170 '2931 

8 

4-965 

l7l -2774 

9 

6-950 

172 ‘2618 

10 

6-934 

173 -2461 

11 

7-918 

174 ‘2305 

12 

8’903 

175 -2148 

13 

9-887 

176 1992 

14 

10-872 

177 -1835 

15 

11-856 


Karttiha. 


178 

1679 

1 

12 340 

179 

•1522 

2 

13-826 

180 

•1366 

3 

14-809 

181 

•1209 

4 

15-793 

182 

•1053 

5 

16-778 

183 

•0896 

6 

1 7-762 

184 

■0740 

7 

18-746 

185 

■0584 

8 

19-731 

186 

•0427 


20-7} 5 

187 

■0271 

10 

21-699 

188 

0114 

11 

22-684 

188 

■9968 

12 

23-668 

189 

•9801 

13 

24-652 

190 

‘9645 

14 

26-637 

191 

-9488 

15 

26*621 


Sarttika^eonf. 


192 

‘9332 

1 

0051 

193 

•9175 

2 

1-035 

194 

•9019 

a 

2-020 

195 

•8862 

4 

3-004 

196 

-8706 

5 

3-988 

197 

•8549 

6 

4-973 

198 

•8393 

7 

5-957 

199 

‘8236 

8 

6-941 

200 

■8080 

9 

7-926 

201 

•7924 

10 

8-910 

202 

•7767 

11 

9-894 

203 

•7611 

12 

10-879 

204 

•7454 

13 

11-863 

205 

•7298 

14 

12-848 

206 

■7141 

15 

13-832 


■ BSargawsha. 


207 ‘69H5 

1 

14-816 

208 -6828 

2 

1 5-801 

209 -6672 

3 

16-785 

210 ‘6515 

4 

17-769 

211 -6359 

5 

18-754 

212 -6202 

6 

19-783 

213 -6046 

7 

20'722 

214 -5889 

ft 

21-707 

215 -5733 

9 

22-691 

216 '5576 

10 

23-675 

217 -5420 

11 

24-660 

218 -5-264 

12 

25-644 

219 5107 

13 

20*628 

220 ‘4951 

14 

0-058 

221 ‘4794 

15 

1043 

222 ‘4638 

1 

2*027 

223 *4481 

2 

.3'OU 

224 '4325 

3 

3‘996 

225 '4168 

4 

4‘980 

226 -4012 

5 

5'964 

227 ‘3835 

6 

6'949 

228 -3699 

7 

7'933 

229 3542 

8 

8‘917 

230 -3386 

9 

9' 902 

231 -3229 

10 

10-886 

232 -3073 

11 

11-870 

233 ‘2910 

12 

12-855 

234 ‘2760 

13 

18-839 

235 -2604 

14 

14-824 

236 2447 

15 

15-808 


Fausha. 

237 '2291 1 16-792 

238 '2134 2 J7'777 

239 *1978 3 18-761 

240 '1821 4 19-745 

241 '1665 5 20*730 

242 1508 6 21-714 

243 *1352 7 22-698 

244 *1195 8 28-683 

245 -1039 9 24-667 

246 '0882 10 25-651 

247 -0726 11 26-686 

248 -0569 12 0'065 

249 -0413 13 1-050 

250 '0257 14 2-034 

251 -0108 16 8-019 

251 -9944 1 4*003 

252 '9787 2 4*987 

253 '8631 3 5-972 

254 -9474 4 6-956 

255 ‘9318 5 7'940 


Faasha^cont. 


256 -9161 

6 

8-925 

257 -9005 

7 

9'909 

258 ‘8818 

8 

10-893 

259 ‘8692 

9 

11-878 

260 8536 

10 

12-862 

261 ‘8379 

11 

13’846 

262 -8222' 

12 

14*831 

263 ‘8066 

13 

15-816 

264 -7909 

14 

16*799 

265 '7753 

15 

17-784 

nSagha. 


266 -7597 

1 

18-768 

267 -7440 

2 

19*753 

268 ‘7284 

3 

20-737 

269 -7127 

4 

21'721 

270 -6971 

5 

22'7O0 

271 -6814 

6 

23-690 

272 ‘6058 

7 

24'674 

273 -6501 

8 

25' 659 

274 -6345 

9 

26-643 

275 -6188 

10 

0-073 

276 ‘6032 

11 

•1067 

277 -5875 

12 

2041 

278 -5719 

13 

3-026 

279 -5562 

14 

4-010 

280 5400 

15 

4-995 

281 ‘5249 

1 

5-979 

282 ‘5093 

2 

0-963 

283 -4937 

3 

7-948 

284 ‘4780 

4 

8*932 

285 ‘4624 

5 

9-916 

286 *4467 

6 

10-901 

287 -4311 

7 

11-886 

288 ‘4154 

8 

12-869 

289 '3998 

9 

13-854 

290 3841 

10 

14-838 

291 ‘3686 

11 

15-822 

292 ‘3528 

12 

16-807 

293 '3372 

13 

17-791 

294 8215 

14 

J8-776 

295 '3059 

15 

19-760 


Fhalguna. 


296 

•2902 

1 

20-744 

297 

•2746 

2 

21-729 

298 

-2589 

3 

22-713 

299 

‘2483 

4 

23-697 

300 

•2277 

5 

24-082 

301 

•2120 

6 

25-666 

302 

'1964' 

7 

26-650 

303 

■1807 

8 

0-080 

304 

•1651 

9 

1-064 

305 

-1494 

10 

2-049 

306 

•1338 

11 

3C33 

307 

■1181 

12 

4-017 

308 

•1025 

13 

5*002 

309 

•0868 

14 

5-986 

310 

•0712 

15 

6-971 

311 

•0555 

1 

7-956 

m 

312 

•0399 

2 

8-939 

313 

•0242 

3 

9-924 

314 

•0086 

4 

10-908 

314 

■9929 

5 

11-892 

315 

•9773 

6 

12-877 

316 

■9617 

7 

18-861 

317 

•9460 

8 

14-845 

318 

•9304 

9 

16-830 

319 

•9147 

10 

16-814 


Fhalgnna^con^. 

320 ‘8991 11 17-788 

321 ‘8834 12 18-783 

322 '8678 13 19-767 

323 '8521 14 20-731 

324 '8365 15 21-786 


Chaitra (wheq there 
is DO adhika laasa). 


325 

-8208 

1 22-720 

326 

■8052 

2 23-705 

327 

•7806 

3 24-689 

328 

•7739 

4 25'6?3 

329 

•7582 

5 26-668 

330 

•7420 

6 0-087 

331 

‘7269 

7 1-072 

332 

•7113 

8 2-056 

333 

•6957 

0 3-010 

334 

'6800 

10 4*025 

335 

•6644 

11 5-009 

336 

■6487 

12 6-993 

337 

‘0331 

13 G’078 

338 

‘6174 

14 7*962 

339 

-0018 

15. 8*947 

340 

•5861 

1 9*931 

341 

■6706 

2 10*915 

342 

-5643 

3 11*900 

343 

•5392 

4 12*884 

344 

‘5236 

6 13'868 

345 

*5079 

6 14*853 

346 

‘4922 

7 15-837 

347 

•4766 

8 10*821 

348 

‘4610 

9 17-806 

349 

'4453 

10 18*790 

350 

•4297 

11 19-774 

351 

‘4140 

12 20*759 

352 

-3984 

13 21*743 

353 

•8827 

14 22*727 

354 

■3671 

15 mi2 

Chaitra (when there 


ia adbika maea)* 


355 

‘3514 

1 

24-696 

356 

•3368 

2 

25-681 

357 

•3201 

3 

26-665 

358 

‘3045 

4 

0-095 

359 

•2888 

6 

1 079 

360 

■2732 

0 

2*063 

361 

'2575 

7 

3-048 

362 

'2419 

8 

4-032 

363 

•2202 

9 

6016 

364 

■2106 

10 

6-001 

365 

•1950 

11 

6.985 

366 

•1703 

12 

7-969 

367 

■1637 

13 

8-954 

368 

•1480 

14 

9'9d8 

369 

1824 

15 

10-923 

370 

•1167 

1 

11-907 

371 

•1011 

2 

12891 

372 

•0854 

3 

13-876 

373 

-0698 

4 

14-8C0 

374 

•0641, 

5 

15-844 

375 

•0385 

6 

16*829 

376 

•0228 

7 

17-813 

377 

•0072 

8 

18-797 

377 

•9916 

9 

19-782 

378 

•9769 

10 

20-766 

379 

‘9602 

11 

21-760 

380 

'9446 

12 

22*735 

381 

'9290 

13 

23-719 

882 

'9133 

14 

24-703 

883 

•8977 

16 

26-688 
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TM ■TB-»ABlB-BpeoJaieii pMbleaw ttom BBOUnt TunUJlteMtiuw. 

ntkblABi io io^F duAA •Mbld uj 0116 to ioIfo coFTOctl^f to four deoimol plaooo of o dopf ood bp o aioglo oporotioii obt 

of i, thi /“"■ *•••• B O- 1 ‘o ^ ThJ table, of «,«rioa. « gtanTto 

taottoo. • to i. w 179 to Jm Wo^'* ‘ o' ey-teble—oe Dial p.ge-.nd to four pi ■oat of deoimali to the unabridged 

and the^^nMa^e^fQ? * ******’ f °®*5f***‘”' always compriiea foor prooeiiea i (1) to 

■pondinff to the anoniftlr or anomftHtaB^ . .i anomalf or ^maliet for that moment; (3) to Bnd the eqnatton or equation* oorre* 

Prohlm I together the mean ending moment and the equation or eqaationa. 

q«» < ^ fntftnmt, Arya nddhtfnta^ c/ Afhddha Full- moon Hthi (vhen (hero waa a lunar 

^g**y**J *nAJ). 634— a«e (Ae i>arip<idaf horoscope, Ch. F, etc. H, page ICO of tho Teat, 


% 

Commencement of tolar year. Col. 1, 


Days of eolar year and aiin’f anomaly in 
dtyi of anlar year. Col. 2. 


Muon't anomaly. CoL S. 


000 A.D. 
84 years 


t • p 


A • * 


Maroh 1 9*289165 ^ 
*79514 n 


684 A.D. 


**• 


March 20*02430 (1) 


Fint new moon 
in Boltr year. 


400 A.D. ... 1*22789 1 
31 years... 13*58446 o 


This, by itself, is a valoable piece of 
information, giring the Knglish year, 
month, day aod fraction of day on which 
a particular Indian solar year between 
1 B.C, and A.D, 2000 commenced by 
Arya eiddbanta ; and this iDformation 
can be had in a few seconds from the 
eye>table, sections k and n for any one 
of 3,000 yean. 


634 A.D. ... ]4’81236 (a> > 14*81236 (2) 


25*95007 n 
19-23974 p 


Add for Ashadha new moon ... 69*0612 b 

Do. 15 titbis 14*7653 d 


86*6389 (4) 


.“jr. (*>> (*>» (*>• 

(“Ji (7) and (0) are soccessirely arrired 
at with the help of the eye-tabte and 
then add together ( 4 ), (8) and (1>, as 
shown in cotomn 2. 


00*00317 

>65*1090 d (2 Anom. months). 

4 9932 (3) ((’■ An. at lat N.U. in S 

year). 

3*962 0 
14*7658 d 


Snm of 0*8 and f’s eons, 
(Col. 3.) 


+ *2830 (8) 


Add commencement of 
solar year (6rst column) Mar. 20*0248 (1) 

Aotoal ending moment Mar. 108 9462 (9) 


23*610 

*0222 li (0’s eqnation). 
23*588 ( 8 ) 


O'" «<in* for An. of 
88 04 d. (4) 


**• 


t’e eqa. for An. of 
23*688 d. (8) ... 

Sum of 0’8-|-t'e eqns. 


A • ■ 


- ‘0222 h ( 6 ) 

+ *3052 e . ( 7 ) 
+ *2830 ( 8 ) 


— ■— — - J 

Ak for the ending moment of the fnll-moon tithi, or the centre of the lonsr eclipse Maroh^ 108*9482 fitr *-ki 

the 03rd day from March 1 a June 1. Therefore the 108th daT from t Tf.«V inaron iU9l>402. By Eye-table q, 

d.7 - 67 RUtiku and OOM day - 12 palai. ^ ‘ ** ■ « ‘ ‘’J’ Eya-lable p, tSOO of a 

by Toblo VI at 22 hour., 42* minutoa, i,«., one boor and 17t mionto. biforo innri.e oo Fri^y, 17ta Jmo A d‘’ 6M 

PrMem II. Tkt Mm. proMma wlud tojMT flactt of dectnul. aith tho aid of Table Hand Sye-lableo y a oml h. 

Dajs of Moon's metin 

rft 1.1 VT S3 a * t - Mlar yfar. anomal? in d&Ti 

Table II- first new moon in solar year acc. to Ar, tiddh- ,,, 14'8124 ' ^ * 

Byo-toble y. .^ha4ha Su, 16 73 8265 


4-893 

18*717 


88*6889 
-H *2830 
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era. EphamoFU glFoathl. i„fo.Datioo oompleta. b.’t .no matU ^a 7tb®4“^t7.rth.X“‘^U 


Table II, Mean ending memf^ot of new moon tithi, Chatlra, A.D. 755-56 
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Th.i it. It ad.y, 11 .. jf.Feh A.D. 7 M, -as of t d.y, or 88 ghotiku oftor moan .ooriK. 
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Abta siddhanta. 

tliA way in which they are to he need ie ehown in the specimen problems on reverse 


represent days and fractions of a day. 
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17*33154 

300 

•60417 

lu-42593 

20*64332 

•50174 

8*93109 

11*61^779 

66 

1*0729*2 

19*42144 

24*38036 

400 

•47222 

13*90124 

9 15466 

*76042 

27*62012 

18*59710 

67 

1*33160 

&'529S9 

3 87656 

500 

*34028 

17*37065 

25*22004 

1*01910 

16*72866 

25*64641 

68 

*B90!d8 

27*16891 

10*92488 

600 

•20833 

20*86186 

13*73203 

*27778 

6*83669 

5*14113 

69 

*84896 

16*27734 

17*97419 

700 

*07689 

24 32717 

2*24342 

*53646 

24*47602 

12*19043 

70 

1*10764 

5*38578 

25*02350 

800 

‘94444 

27*80248 

18*30941 

•79514 

13*68446 

19*28974 

71 

1*86032 

24*02480 

4*51820 

900 

•81260 

1*74720 

6*82080 

1*05882 

2-69288 

26*28905 

72 

•62500 

13*13323 

11*56761 

1000 

•68055 

5*22251 

22*88679 

•31250 

21*33191 

5*78376 

73 

•88363 

2*24167 

18*61683 

2000 

•36111 

10*44502 

18*21893 

•57118 

10*44035 

12*83307 

74 

1*14236 

20*86070 

25*6661 

3000 

.04166 

1566753 

18*55117 
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11 
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n 
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k 

0 
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1 

a 
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6 A- . k* * 

7 

8 
9 

10 -ri 

11 
12 

13 

14 ^r^vv. 

15 V'kJlTl. 

1^ “i; o4,'.f-. 

1 7 V ‘1 ii 

13 

^ A /'A 

20 ^ ' 

21 - ^ 

- Vl '! T* 

skle 

25 Br^rri^n 

26 Ir. ir* 

27 V%;1bnti 


^ f 


Daya 


li>UP 

i.u233 

S\^57 

4-04T6 

51)6^ 

6v715 


8 >053 


t* 107 


4 


10*1101 
11*1.310 
iri43 
U lS4d 

14 1668 

15 1787 
le 1006 

17 2027 

18 2144 

19 2264 


h 

a 

•o 

k 

o 


3 

4 

5 

6 

7 

8 
9 

10 

11 

18 

13 

14 

15 

16 

17 

18 
19 
80 
81 
88 


Ordina- 

rilr 

Vai>i* 

kha 


0\iS74 

1 

312112 

4-0281 

5*0350 

6*0470 

7^9 

80708 

90827 

10*0946 

n 1065 

12 1184 

13 1804 
1414^ 
15 1542 
16- 1661 

17 17TO 

18 1899 

19 2018 
20^138 


*ci 

k 

o 


5 

6 

7 

8 
9 

:io 

11 

12 

13 

14 

15 

16 

17 

18 
19 
80 
81 
28 
83 
24 


XTASSHA 

s Skorbest interval In days, from new moon to endinr 

Ordina- . Ordina- . . Ordina- . « 

“ Ordina. k Ordina- 

. rily ^ rily 

Advlna Karttika 


rily % 

Jvesh* 

Iha O 


*4 Ordhm^ u 1-v 

rilv «> o rilj o 

- I SrTvSp. 1 I 


n 

0*8023 7 

1*8142 8 

2 8261 9 

3 8380 10 

4 8500 11 

5 8619 1 2 
0 8738 13 
7 8857 14 
8-8976 15 
90095 16 

10^214 17 
n93:u 18 
129456 19 

13 9572 20 

14 9691 21 
15*9610 22 
16-9928 23 
18-0048 24 
19*0168 25 
20*0287 26 


* • 9 


23 21*2257 25 21*0406 27 
21 2502 24 23*2376 86 
272621 25 23 94b 5 27 
29 2740 86 24 2614 1 

24 2859 87 25*2783 9 
1 26 3852 3 

8 27 297*2 4 

3 28*3ia«1 5 

4 29 3210 6 


25-2978 
r 3217 


2*20525 
23 0644 
94*0763 
25 0S89 
26-1001 
27 1121 

28- 1240 

29- 1316 


1 

2 

3 

4 

5 

6 

7 

8 


dlia 

a 

III 

06172 

1-6291 

76410 

3*6530 

4- 6649 

5- 6768 

6- 6887 

7- 7006 
87125 
97244 

10*7384 
11 7483 
12*7602 
137721 
14*7840 
15*7959 
168078 
17*8198 
18-8317 
19*8436 

20*8555 
21*8674 
92-8793 
23-8912 
24 9031 
25*9151 
26*9270 
37-9380 
28 9508 


9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

1^ 

20 

21 

22 

23 

24 

25 

26 
27 

1 


IV 

0*4331 

1*4440 

2- 4560 

3- 4679 

4- 4798 

5- 4917 
65036 

7- 5155 

8- 5274 

9- 5394 

10*5523 
11*5632 
12*6751 
13-5870 
14 5989 

15- 6108 

16- 6228 

17- 6347 

18- 6466 

19- 6586 


11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 
27 

1 

2 

3 


pad a 

V 

0-2470 

1'2590 

2- 27C9 

3- 2828 

4- 2947 

5- 3066 
6*3185 

7- 33ai 

8- 8424 

9- 3543 

10'3662 

11- 3781 

12- 8900 

13- 4019 
14*4138 

15- 4258 

16- ^377 

17- 44»fi 
18*4616 
19-4734 


2 20-6704 
8 21*6823 

4 22*6942 

5 23*7061 

6 24*7181 

7 25*7300 

8 26*7419 

9 27*7588 
10 28-7657 


4 20*4853 

5 21-4972 

6 22-5091 

7 23-5211 

8 24 5330 

9 26’5449 

10 26-5568 

11 27-6687 

12 28*5806 


13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 
27 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 


VI 
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1-0739 

20858 

3- 0877 

4- 1096 
6-1215 
6-1334 
7*1454 
8*1573 
9*1692 

10-1811 

11- 1930 

12- 2049 

13- 2168 

14- 2288 

15- 2407 

16- 2526 

17- 2645 

18- 2764 

19- 2883 

20*3002 

21*3121 

228241 

23*3860 

24- 8479 

25- 3598 
263717 
27*3836 
28*8956 
29*4076 
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16 0-8888 

17 1-9007 

18 2-0126 

19 3 9245 

20 4-9364 

21 6-9484 

22 6-0603 

23 7-9722 

24 8-9841 

25 9-9960 

26 11-0079 

27 12-0198 

1 13-0318 

2 14-0487 

3 15-0566 

4 16-0675 

5 17-0794 

6 18-0918 

7 19-1082 

8 20-1151 

9 2M271 

10 22-1390 

11 23-1609 

12 24-1628 

13 25-1747 

14 26-1866 

15 27 1986 

16 28-2106 
17 29-2224 


TOOAS. 

V Bkortest interval in days from new moon to 
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7 14U 
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18- 4308 
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10-6635 
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1 2-4465 
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1 5*2709 
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17-1539 
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21- 8614 

22- 8028 
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6-1672 
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7- 0502 
7-9017 
8*9332 
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27 
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4 

5 

6 

7 
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2 111066 
3 12*1020 

4 13*0435 

5 13-9850 

6 14-9265 

7 16-8680 

8 16-8095 

9 17*7510 

10 18-6925 

11 10-6340 

12 20-5756 

13 21-5169 

14 22*4584 

15 23-3960 

16 24-3414 

17 25-2829 

18 26-2244 

19 27-1H59 

20 28-1074 

21 29-0489 


5 9-8747 9 

6 10-8162 10 

7 11-7570 11 

8 12-6991 12 

9 13-6406 13 

10 14 6821 14 

11 16-6236 15 

12 16-4651 16 

13 17-4066 17 

14 18-3481 18 


0- 1154 4 

1- 0668 5 

1-99S3 6 

2*6398 7 

8-8818 8 
4*8228 9 

6- 7648 10 
67058 11 

7- 6473 12 

8- 5888 13 

6*5302 14 
10-4717 15 
114182 16 

12- 8547 17 

13- 2962 18 

14- 2377 1 9 
16-1792 20 
16-1207 21 
17*0622 2 2 
18*0037 23 


0- 7124 

1- 6539 
2*6954 
8-5389 

4- 4784 

5- 4199 

6- 3614 

7- 8029 

8- 2444 

9- 1858 

10*1278 

11*0688 

12*0108 

12- 9518 

13- 6933 

14- 8848 

15- 7763 

16- 7181 

17- 6592 

18- 6007 
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18 
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22 

23 

24 

25 
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22- 1140 
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24- 9386 

25- 8800 
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27- 7680 
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3 


18- 9451 

19- 8866 

20- 8281 

21- 7696 

22- 7111 

28- 6526 

24 - 6941 

25- 6866 

26- 4771 

27- 4186 

28- 8600 

29 - 8014 


24 19-6422 

25 20*4837 

26 21-4252 

27 22*8667 
1 28*8082 

2 24-2497 

3 251912 

4 26-1337 

5 37-0741 

6 28-0166 
7 28-9571 
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q Days counted from April 1 


April ... 1 


Apr. 1 May 1 Jane 1 July 1 Aag. I Sep. 1 Oot. 1 Nov. 1 Deo, 1 Jan. 1 Feb. 1 Mm. 1 


81 


62 


92 


123 


154 


184 


215 


245 


276 S07 385 


15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

Leap Year, Ap. 836 

27 flS ao 

30 

•2500 

*2667 

•2833 

3000 

*3167 

*3333 

*3600 

‘3667 

*3833 

*4000 

4167 

•4833 

•4600 

-4667 

‘4883 

*5000 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

•7500 

•7667 

*7833 

•8000 

•8167 

*8333 

*8600 

*8667 

*8883 

*9000 

•0167 

•9338 

•0500 

*9667 

‘9888 

10000 

22 

25 

27 

30 

92 

35 

37 

40 

42 

45 

47 

50 

52 

55 

57 

60 

•^061 

*0069 

■0076 

*0083 

*0089 

•0097 

•0103 

•0111 

•0117 

•0125 

•0130 

-0139 

-0144 

*0168 

*0158 

•0167 


Ghaitra, Ohaitra, 


TRA8. 

moment of eaolk-naksliatra. 

^ Ordi* ^ Oidi- ^ Ordi- ^ Ordi- , 

o narily ® narily o narilj ® narily owbenno swhen there 

•g Warga-’ *g Pouaha "g Magha "g Pbalguna 'g Adhika *? ia Adhika 

S B'lraha O O O O Masa S Maea 

VIII IX X XI xn XIII 


18 

19 

20 
21 
22 

23 

24 

25 

26 
27 


0-7037 

1*7156 

2*7276 

3*7384 

4*7614 

5*7633 

6*7752 

77871 

8*7990 

8*8109 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


1 0*8228 
11*8348 
12 •8467 

13- 8586 

14- 8706 

15- 8824 

16- 8943 

17- 9062 

18- 9181 
19*9301 


20 0*5186 

21 1*5305 

22 2.5424 

23 3-5544 

24 4-5663 

25 5*6782 

26 6*6901 

27 7*6020 

1 8*6139 

2 9*6258 

3 ] 0-6378 

4 11-6497 

5 12*6616 

6 13-6786 

7 14*6854 

8 ir-6973 

9 16*7092 

10 17*7212 

11 18*7331 

12 19-7450 


22 

23 

24 

25 

26 
27 

1 

2 

3 

4 


0- 3335 

1- 3 154 

2- 8574 

3- 3693 

4- 8812 
5*3931 
6-4050 
7*4169 
8*4288 
9*4408 


24 

25 

26 
27 

1 

2 

3 

4 

5 

6 


01484 

1- 1604 

2- 1723 
3*1842 
4-1961 
6-2080 
6*2199 
7*2318 

8- 2438 

9- 2557 


27 0 9753 

1 1-9872 

2 2*9991 

3 4-0110 

4 6*0229 

5 6*0348 

6 7*0468 

7 8*0587 

8 9*0706 


2 

3 

4 

5 

6 

7 

8 

9 

10 


9 10*0825 11 


0 7902 
1*8021 
2*8140 
3’82&9 
4*8378 
5*8498 
6*8617 
7*8736 

8- 8855 

9- 8974 


11 20*9420 

12 21*9539 

13 22-9658 

14 23*9777 

15 24*9896 

16 26*0015 

17 27*0135 

18 28*0254 
19!29-0373 


13 20*7569 
1421*7688 
1522*7807 
16 23*7926 
1724*8046 

18 25*8165 

19 26*8284 

20 27*8403 

21 28-8522 


5 10*4627 

6 11*4646 

7 12*4765 

8 13*4884 

9 14*6003 
1015*5122 

11 16*5242 

12 17*5361 

13 18*5480 

14 19*5599 

15 20*6718 

16 21*5837 

17 22-6956 

18 23*6076 

19 24*6195 

20 25*6814 

21 26*6433 

22 27*6552 

23 28*6671 


7 102676 

8 11*2796 
9 12-2914 

10 13-3033 
11 14*3162 

12 15*3272 

13 16-8891 
1417*8510 

15 18*3629 

16 19-3748 

1720*3867 

18 21*3986 

19 22*4106 

20 23*4225 

21 24*4344 

22 26*4463 

23 26*4582 

24 27*4701 

25 28*4820 

26 29*4989 


10110944 
1112*1063 
1213*1182 
13 14-1302 
14 16 1421 
1516*1540 
16 17*1659 
1718*1778 

18 19*1697 

19 20*2016 

20 21-2135 

21 22*2255 

22 23-2374 

23 24-2493 

24 25*2613 

25 26*2781 

26 27*2860 

27 28*2969 
1 29*8089 


12 10 9093 
1311*9312 

14 12*9332 

15 13*9451 

16 14*9570 

17 15-9689 

18 16-9808 

19 17*9927 

20 190046 
2 1 20 0165 

22 21*0285 

23 22*0404 
2423*0523 

25 24-0642 

26 25 0761 

27 26*0880 

1 27*0999 

2 28*1119 

3 29*1238 


Annual con ection. 

Ar^umeut :“*Date of appearance of 1st ne^v noon in esob 

solar year aocording to Table X, 

The correotion oorreapondiog to the deoimRl portion of the 
argument should be subtraoted from the nakibatra or yoga 
oorreotion corresponding to the integral portion ; thus tne 
nakshatra oorreotion oorresponding to an. argument 28*58 ^ 0*H 
tninu^ *04 = 0*07. 

HAXSfiATXAS. 

Arg. Corm, Arg. Corrn, Arg. Corm. Aig. Corrn. Arg. Oorrn. 

t u u u u 


ending moment of yogas^ 


o 

t 

O 

8 

9 

10 

11 

12 

13 

14 

15 

16 
17 


Ordi- 

narily 

6Ir8^ 

0*3680 

1*3096 

2*2610 

8*1925 

4*1840 

6*0766 

6*0170 

6*0586 

7*8899 

8*8414 




Ordi- 
narily 
'g Pansha 

O 


u 

o 


Ordi- Ordi- 
narily q narily 
g Magha ^ Phalgnna 

O O 


12 

13 

14 

15 

16 

17 

18 

19 

20 
21 


0-0236 

0*9661 

1*9066 

2*8481 

3*7896 

4*7811 

6*6726 

6*6140 

7*5565 

8*4970 


17 

18 

19 

20 
21 
22 

23 

24 

25 

26 


0*6f07 
1*6622 
2*5087 
3*4452 
4*8867 
6*3281 
6*2690 
7*2111 
8*1626 
9 0941 


21 

22 

23 

24 

25 

26 
27 

1 

2 

3 


^ Ohaitra ^ Ohaitra 
o when no o when there 
■g Adhika 5 ia Adhika 
O Masa Q Masa 


0 2*20890 

1 2*13410 

2 2*05930 

3 1*98450 
41*90970 

5 1*83490 

6 1*76010 

7 1*68681 

8 1-61049 

9 1 *53569 

101*46089 

11 1*38609 

12 1*81129 

13 1*23649 
141*16169 

15 1*08689 

16 1-01209 

17 0*93729 

18 0-86249 
190*78769 


20 0-71288 

21 0*63808 

22 0*56328 

23 0*48848 
240*41368 

25 0*38888 

26 0*26408 

27 0*18928 

28 0*11448 

29 0*03968 


01 *00075 

02 *00150 

03 *00224 

04 *00299 

05 -00374 
06*00449 

07 *00524 

08 *00698 

09 *00678 

10 *00748 

11 -00828 

1 2 -00898 

13 *00972 

14 *01047 
15*01122 
16 *01197 

•01272 
*01346 
19 *01421 
*01496 

*01671 
-01646 
*01720 
24*01795 
-01870 
*01945 
27-02020 
‘28*02094 
‘29 *02169 


30 *02244 

31 *0*2319 
32-0S894 
33 02468 
34-02543 
35.02618 
36 -02693 
87 -02768 

38 -02842 

39 *02917 

40 -02992 
41-03067 
42 *08142 
‘43 *03216 
*44 03291 
*45 *03366 
*46 *03441 
•47 *03616 
‘48 *03690 
*49 *03666 

•50 03740 
*51 *08816 
*52 *08890 
*53 *08964 
*54*04039 
•55 *04114 
*56 *04189 
*57 ‘04264 
*58 ‘04888 


59 

60 
61 
62 

63 

64 

65 

66 

67 

68 


*04418 

*04488 

*04568 

‘04688 

■04712 

•04787 

*04863 

-04087 

•06012 

*05066 


69 *06161 

70 *06236 

71 06811 

72 *05386 

73 *05460 

74 *05585 

75 *05610 
r6 05686 
77 *06700 

•05884 

‘059P9 
)0 05984 
II -06060 

*06134 
13 *06208 
84 06288 
‘86 *00858 
*86 *06433 
•87 *06608 


88 

89 

90 

91 

92 

93 

94 

95 

96 

97 


*06582 

06667 

•06732 

.06807 

*06862 

*06956 

*07081 

•07106 

•07181 

*07256 


96 07830 
99 *07406 


0*2763 

1*2178 

2*1698 

8*1008 

4-0422 

4*9837 

5*9252 

6*8667 

7*8082 

8*7497 


26 0*8784 

27 1*8149 


1 2*7563 

2 3*6978 

3 4*6393 

4 5*6808 

5 6 6223 

6 7*4688 10 

7 8*4053 11 

8 9*3468 12 


3 

4 

5 

6 

7 

8 

9 


0*5290 

1*4704 

2*4119 

3*8534 

4*2949 

6-2864 

6*1789 

7*1194 

8*0609 

9*0024 


togas. 

See note on annuil cosarction »*prj. 


18 0-7829 
19 10*7244 
20 11-6669 
91 12*6074 
82 18*5489 
28 14*4804 
2415*4319 

95 16*8733 

96 17*3148 
97 18*2568 

1 19*1978 
9 20*1393 
3 21*0808 
4 22-0228 

6 22*9638 
623-9053 

7 24*8468 

8 25*7882 

9 26*7297 
10 27‘6712 
1128*6127 


22 9*4386 

23 10-3800 
24 11*3215 
25 12*2630 
28 13*2045 
27 14-1460 

1 15*0774 

2 16 0289 

3 16*9704 
4 17*9119 


27 10*0856 

1 10*9771 

2 11*9186 

3 12*8601 

4 18*8015 

5 14*7430 

6 15*6846 

7 16*6260 

8 17*5675 

9 18*6090 


5 18*8534 

6 19*7949 

7 20*7364 

8 21*6779 

9 22*6194 
1023*6609 

11 24*6028 

12 25*4438 

13 26*3853 

14 27*8268 

15 28*2688 

16 29*2098 


1019*4505 
1 1 20*3920 
1221*3386 
13 22*2760 
1423*2164 

15 24*1579 

16 25*0994 

17 26*0409 

18 26*9824 

19 27*9289 

20 28*8664 


4 9*6012 

5 10*6327 
6 11*5742 
712*6157 
8 13*4571 
9 14*3986 

1016*3401 
11 16*2816 

12 17*2231 

13 18*1646 

14191061 

15 20*0476 

16 20*9891 

17 21-9305 

18 22*8720 

19 28*8135 

20 24*7650 
2125*6965 

22 26*6380 

23 27*5796 
2428*6210 
25 29*4626 


9 10*2883 
10 11*2298 
11 12*1712 
1213*1127 

13 14*0642 

14 14*9967 
1516*9372 
16 16*8787 

17 17*8202 

18 18*7617 

19 19*7032 

20 20*6446 

21 21*6861 

22 22*6276 

23 23*4691 

24 24-4101 

25 26*3521 

26 26*2936 

27 27*2361 

1 28*1760 

2 29*1181 


13 9*9439 
14 10*8853 

15 11*8268 

16 12*7688 

17 18*7098 

18 14*6513 

19 15*5928 

20 16*5343 

21 ] 7*4758 

22 18*4173 

23 19*3588 
2420*3002 

25 21*2417 

26 22*1832 
2723*1247 

1 24*0662 

2 25*0087 

3 25*9492 

4 26*8907 

5 27*8322 

6 28*7786 


W 

0 4*11036 

1 3*97117 

2 3*83198 

3 3*60279 

4 3*55360 

5 3*41441 

6 3*27522 

7 3*13603 

8 2*99684 
2*85766 

10 2*71846 

11 2*57927 

12 2-44008 

13 2*30089 

14 2-16170 

15 2*02261 

16 1*88332 

17 1*74418 

18 1*60494 

19 1*46575 


20 1*32666 

21 1*18737 

22 1*04818 

23 0*90899 

24 0*76980 

25 0*63061 

26 0*48142 

27 0*86228 

28 0*21804 

29 0*07886 


01 

02 

03 

04 

05 

06 

07 

08 

09 

10 


12 

13 

14 

15 

29 


*00139 
■00278 
*00417 
*00667 
*00696 
•00835 
•00974 
•01118 
*01253 
*01892 

*01580 

•01670 

•01809 

•01949 

*02088 

•02227 

•02366 

•02605 

•02645 

*02784 

•02923 

•03063 

*08301 

‘03340 

•08480 

■03619 

•08768 

•08697 

*04036 


*80 

•31 

•32 

■33 

*34 

*35 

*36 

37 

38 

39 


•04176 

•04315 

•04454 

•04598 

•04782 

*04872 

•06011 

•05160 

•05289 

-05428 


59 

‘60 

•61 

•62 

*63 

64 

*65 

*66 

67 

68 


‘08212 

*08851 

•08491 

*08630 

•08769 

•08908 

•09047 

•09186 

*09826 

‘09466 


•88 

*69 

90 

*91 

•92 

*98 

94 

*95 

‘96 

97 


•12840 

•12888 

•12627 

•12666 

*12805 

•12945 

*180M 

*18283 

*13862 

•18601 


*40 

*41 

*42 

43 

*44 

•45 

*46 

•47 

•48 

•49 

•50 

51 

*52 

53 

•54 

•55 

•56 

57 

58 


*05568 

*06707 

*05846 

*06986 

•06124 

•06208 

•06493 

•06542 

•06681 

*06820 

*06969 

•07098 

•07238 

•07877 

•07610 

•07656 

•07796 

•07984 

•08078 


•69 -09604 -98 -13641 

•70 -09743 -99 13780 

*71 *09882 

'72 *10022 

*73 10101 

*74 *10800 

*75 *10489 

*76 *10578 

*77 *10798 

•78 *10837 


•79 

80 

81 

•82 

•83 

84 

85 

86 

67 


•10976 

.11116 

•11374 

•11413 

‘1155S 

*11692 

‘11831 

*11970 

•12100 


164 
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to Ibe uood with Tal>la IX^ m dirooted in specimen pvoMemSf for ascertaining the A.B. month 
ud dnp oomopondinf to any solar datOi lunar tithi» nakshatra, yoga or kaxana. 
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YailiUa. 


Ashadha^Mt. Bhadrapada^ont. Xaritika^tmt 


Fansba^coni. 


0 *0643 

1 *9687 

2 '9600 
8 i)B74 


4 

5 

6 

7 

a 

9 

10 

11 

la 

18 

14 

18 

16 

17 

18 

19 

20 
21 
28 
28 
24 
28 
86 

87 

88 

89 


•91)7 
-9061 
•8904 
•b74S 
•6681 
•6436 
6279 
8111 
•7966 
•7809 
•7661 
■7486 
'7840 
•7180 
-7017 
•6870 
•6714 
•6667 
•6401 
6144 
'6088 
6801 
4776 
6619 
6461 
S3o6 


1 

1 

1 

4 

6 

6 

7 

8 

9 

10 

11 

11 

It 

14 

15 
1 
8 
8 
4 
8 
6 

7 

8 

9 

10 

11 

12 

13 

14 

16 


0^964 
1*969 
1953 
8 937 
4*911 
6*906 
6 890 
7-875 
8*869 
9-843 
10827 
11*812 
11797 


14766 

15- 750 
18734 
17*718 
18*703 
19-637 
00-671 
11*656 
07640 
18-6*J4 

24 609 

25 593 

16- 677 
8007 
8998 
1-976 


Jyashtha. 


80 

5149 

1 

1960 

81 

4993 

2 

3 945 

88 

4816 

8 

4929 

38 

4680 

4 

6*918 

84 

45^ 

6 

6-896 

86 

4367 

6 

7*682 

88 

4210 

7 

8*866 

87 

4054 

8 

9*851 

88 

3898 

9 

10*886 

89 

3741 

10 

11 819 

40 

3585 

11 

12 804 

41 

3428 

12 

13*788 

48 

?.272 

18 

14778 

48 

8115 

14 

15*757 

44 

2969 

15 

10*741 

46 

2802 

1 

17 726 

48 


8 

18 710 

47 

2489 

3 

19*694 

48 

2888 

4 

20*679 

40 

2176 

6 

21*663 

60 

2020 

6 

*21647 

61 

1^1 

7 

23 632 

62 

•1707 

8 

24*616 

63 

1651 

9 

25*600 

54 

•1594 

10 

26*58-5 

66 

ms 

11 

0*016 

66 

•1081 

18 

0*996 

67 

mb 

18 

1*983 

68 

0768 

14 

2*968 

69 

0612 

16 

8952 


64 

9S73 

6 

9*858 

128 

66 

9516 

7 

10*842 

129 

66 

98dO 

8 

J 1*827 

130 

67 

9203 * 

9 

12*811 

131 

68 

9047 

10 

13*795 

132 

69 

8891 

11 

14-i80 

133 

70 

8734 

12 

15764 

134 

71 

8578 

13 

16 7*9 

13S 

72 

5421 

14 

17*733 

136 

73 

8265 

15 

18*717 

137 

74 

8108 

1 

19*702 

138 

75 

7953 

2 

20*686 

139 

76 

7795 

8 

21*670 

140 

77 

7688 

4 

22 655 

141 

78 

7482 

5 

28*639 

142 

79 

7826 

6 

24*623 

143 

80 

7169 

7 

25*608 

144 

81 

7013 

8 

26*592 

145 

82 

6856 

9 

0*022 

146 

83 

6700 

10 

1006 

147 

84 

6543 

11 

1-991 


86 

6387 

12 

2*975 


86 

6231 

18 

3*959 


87 

6074 

14 

4-944 


88 

6918 

16 

5-928 

148 




149 


P502 

9346 

9189 

9033 

8876 

8720 

S563 

8407 

8251 


11 18*732 

12 19*736 

13 20 700 

14 21-6H6 
lo 22-669 

1 23-654 

2 24-638 

3 25-622 

4 26-607 


192 

193 

194 

195 

196 

197 

198 

199 

200 


9332 

9175 

9019 

8862 

3706 

8549 

8393 

8236 

8US0 


1 

2 

3 

4 

5 

6 

7 

8 
9 


0051 

1035 

2020 

3-004 

3- 988 

4- 973 

5- 967 

6- 941 

7- 9-26 


8004 

5 

0-036 

201 

•7924 

10 

8*910 

7938 

6 

1-021 

202 

•7767 

11 

9*894 

7781 

7 

2*005 

203 

■7611 

12 

10*879 

7626 

8 

2*989 

204 

■7454 

13 

11*863 

7468 

9 

3*974 

205 

■7:^08 

14 

12-848 

7812 

10 

4*968 

206 

*7141 

15 

18-832 

7166 

11 

5*942 





6999 

12 

6-927 





6842 

13 

7*91 1 

Margaeirsha. 

6686 

14 

8*896 




14-816 

6529 

15 

9*880 

207 

•69ii6 

1 


208 

*6828 

2 

15-801 




209 

•6072 

3 

16-786 

Afivina. 


210 

'6516 

4 

17*760 




211 

■6359 

5 

18*764 


SraTana 


•6878 
•6216 
150 *6060 

151 -6904 

152 *5747 


1 18864 

2 11*849 

3 12-883 

4 13-817 
6 14-802 


89 

6761 

1 

6*912 

163 

6691 

6 

16*786 

90 

6e06 

2 

7*897 

164 

^4 

7 

16*770 

91 

5448 

3 

8*881 

156 

*5278 

8 

17*765 

98 

5292 

4 

9*806 

166 

■5121 

9 

18'739 

93 

6185 

6 

10*850 

157 

4965 

10 

19728 

94 

•4979 

6 

11*834 

168 

•4808 

11 

20'7u8 

96 

4822 

7 

12*818 

169 

-4662 

12 

21692 

96 

■4666 

8 

18*808 

160 

'4496 

13 

22*676 

97 

■4500 

9 

14*787 

161 

•4339 

14 

23'661* 

98 

-4863 

10 

15*771 

162 

*4182 

15 

24646 

99 

-4196 

11 

16*756 

163 

•4020 

1 

26’6S0 

100 

'4040 

12 

17*740 

164 

‘8869 

2 

26'614 

101 

3883 

13 

18*725 

165 

•3713 

3 

0*044 

102 

•8727 

14 

19*709 

166 

’3556 

4 

1*028 

103 

•3571 

16 

20*693 

167 

'3400 

5 

2*012 

104 

-3414 

1 

21*678 

168 

•3244 

6 

2*997 

106 

■8258 

2 

22 662 

169 

•8087 

7 

3*981 

106 

•3101 

3 

28*046 

170 

-2931 

8 

4*965 

107 

•2945 

4 

24*631 

171 

•2774 

9 

5960 

108 

*2788 

5 

25*015 

172 

•2618 

10 

6*934 

109 

•2632 

6 

26 ' 599 

173 

*2461 

11 

7*918 

110 

*2475 

7 

0 029 

174 

•2305 

12 

8*903 

111 

*2319 

8 

1*013 

175 

■2148 

13 

9*887 

112 

*2162 

9 

1*998 

176 

•1992 

14 

10*872 

113 

•2006 

10 

2*982 

177 

•1835 

15 

11*856 

114 

*1849 

11 

3*966 





116 

•1693 

12 

4*951 



^ A iH 


116 

•1586 

13 

5*935 


Xarttixa. 

117 

'IdBO 

14 

6*920 



1 

12*840 

118 

*1223 

16 

7*904 

178 

•1679 


179 

•15*22 

2 

18*826 





180 

•1366 

3 

14*809 


212 *6202 

213 -6u46 

214 *5889 

215 *6733 
2 18 *6576 
217 ‘5420 
2 18 *5264 

219 *5107 

220 ‘4951 

221 '4794 

222 4638 

223 '4481 

224 ‘4325 

225 *4168 

226 *4012 

227 *8856 

228 *3699 

229 ‘3542 

230 *3386 

231 *3229 

232 *3073 

233 ‘2916 

234 -2760 

235 -2604 

236 -2447 


6 19*788 

7 20 722 

8 21*707 

9 22-691 

10 23*675 

11 24*660 

12 25*644 
18 26*628 

14 0*058 

15 1*048 

1 2*027 

2 3*011 
8 3*996 

4 4*980 

5 5’9d4 

6 6*949 

7 7'938 

8 8*917 

9 9*902 
10 10*886 

11 11*870 

12 12*855 

13 13*839 

14 14*824 

15 16*808 


Pausha. 


Bhadrapada 


Ashadha. 

60 0456 1 4936 

61 *0299 2 6 921 

62 0142 ® ® 

62 '0986 4 7*889 

68 '9829 6 8*874 


119 

120 
121 
122 

123 

124 
129 

125 

126 

127 


'J067 
*0911 
*0754 
*0698 
•0441 
■0285 
*0128 
*997 2 
*9816 
*9659 


1 

2 

3 


8*888 
0*873 
10*857 
4 11*841 
6 12*826 

6 13-810 

7 14-794 

8 16*779 

9 16*763 
10 17*747 


181 

182 

183 

184 

185 

186 

187 

188 
188 
389 

190 

191 


1209 

1053 

0898 

0740 

0584 

0427 

0271 

0114 

^058 

9801 

9645 

9488 


4 15*793 

5 16*778 

6 17-762 

7 18*746 

8 19*731 
II 20*7)6 

10 21*699 

11 22*084 

12 23*668 

13 24*652 

14 26*637 
16 26*021 


237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250 

251 

251 

252 

253 

254 

255 


■2291 

■2131 

•1978 

•1821 

•I6t5 

•1508 

•1352 

*1195 

*1039 

•0882 

•0726 

•0509 

•0413 

■0267 

•0108 

‘9944 

•9787 

•0631 

■9474 

•9318 


256 

257 

258 

259 

260 
261 
262 

263 

264 

265 


•9161 

•9005 

‘8818 

*8692 

-8536 

•8379 

■8222 

•8066 

*7909 

*7763 


6 8-925 

7 9-909 

8 10*893 

9 11-878 
10 12*862 

11 13*846 

12 14*831 

13 15*815 

14 16*799 

15 17*784 


1 10*792 

2 17*777 

3 18*761 

4 19*745 

5 20*730 

6 21*714 

7 22*698 

8 23 683 

9 24-667 
10 25*651 


11 

12 

13 

14 

15 
1 
2 

3 

4 

5 


Magha. 


266 

267 

268 

269 

270 

271 

272 

273 

274 

275 

276 

277 

278 

279 

280 
281 
282 
288 

284 

285 

286 

287 

288 

289 

290 

291 

292 

293 

294 

295 


•7597 

•7440 

*7284 

•7127 

•6971 

‘6814 

•6658 

•6601 

'6345 

•6188 

■6032 

•5875 

•6719 

•5662 

-6406 

‘6249 

-5093 

*4937 

*4780 

•4624 

*4467 

*4311 

■4.154 

*3998 

*3841 

*8685 

*3528 

*3372 

•3216 

•3059 


] 

2 

3 

4 
6 
6 

7 

8 
9 

10 

U 

12 

13 

14 

15 
1 
2 
8 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 


18*768 
19*753 
20*737 
21*721 
22*706 
23*690 
24*674 
26' 659 
26*643 
0'073 
1*067 
2*041 
3*026 
4*010 
4*995 
6*979 
6*963 
7*948 
6*932 
9*910 
10-901 
11*886 
12-869 
13*854 

14- 838 

15- 822 
16*807 
17*791 
J8*776 
19*700 


Fhalguna. 


20-686 

0'063 

1- 050 

2- 034 
8019 
4*003 
4*987 
5*972 
6*966 
7*940 


296 

297 

298 

299 

300 

301 

302 

303 

304 

305 

306 

307 

308 

309 

310 

311 

312 

313 

314 

314 

315 

316 

317 

318 

319 


•2902 

•2746 

■2689 

•2433 

•2277 

•2120 

•1964 

*1807 

-1651 

•1494 

•1338 

*1181 

•1025 

•0868 

•0712 

•0055 

■0399 

•0242 

•0086 

*9929 

•9773 

•9617 

•9400 

•9304 

•9147 


Phalguna^ctmL 

320 *8991 11 17‘79a 

321 *8834 12 18’78a 

322 *8678 18 19 767 

323 ‘8521 14 20*751 

324 *8365 15 21-7de 

Chaitra (whea there 
is no adhika mesa). 


325 

826 

327 

328 

329 

330 

331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 


8208 1 22-720 
b052 2 23'70& 

7895 3 24*689 

7789 4 25*673 

7582 5 26-658 

7426 6 0-087 

7269 7 1-072 

7113 8 2-066 

6957 9 3 040 

6800 10 4 026 
6644 11 6 009 
6487 l2 5-998 
6831 13 6*978 
6)74 14 7*962 
6018 16 8*947 
5861 1 9*981 

5705 2 10*916 

5548 3 11*900 

5392 4 12*884 
6235 5 13*868 

5079 6 14*853 

4922 7 16*887 

4766 8 16*821 

4610 9 17*806 
4453 1 0 18*790 
4297 11 19'774 
4140 1 2 20*769 
8984 18 21*743 
3827 14 22*727 
3671 15 28*712 


Chaitra hen there 
is adbika masa). 


1 20*744 

2 2T729 

3 22*713 

4 23*697 

5 24*082 

6 26*066 

7 26*650 

8 0*080 

9 1*064 

10 2*049 

11 8*033 

12 4*017 

13 5*00 i 

14 6*986 

15 6*971 

1 7*956 

2 8*939 

3 9*9*24 

4 10*908 
6 11*892 

6 1:3*877 

7 18*861 

8 14*845 

9 15830 
10 10*814 


355 

356 

357 

358 

359 

360 

361 

362 

363 

364 

365 

366 

367 

368 

369 

370 

371 

372 

373 

374 

375 

376 

377 

377 

378 

379 

380 

381 

382 

383 


•3514 

*3858 

■3201 

■3045 

'2888 

*2732 

■2575 

*2419 

*2262 

*2100 

*1960 

*1793 

•1637 

•1480 

*1334 

*1167 

•1011 

*0854 

*0698 

*0541 

*0385 


*0072 

*9915 

*9759 

*9602 

■944*? 

*9290 

•9133 

£977 


1 24*696 

2 25*681 

3 26’666 

4 0-095 

5 1*079 

6 2-063 

7 3-048 

8 4032 

9 5-016 
10 6-001 

11 6-985 

12 7-909 

13 8-954 

14 9-938 
16 10*928 

1 11-907 

2 12891 

3 13*876 

4 14-860 

5 16-844 

6 16-829 

7 17-818 

8 18*797 

9 19*782 

10 20*766 

11 21-750 

12 22*735 

13 23*719 

14 24*703 

15 25*688 
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■A mtDOmlWtA AMV aiDVmAMTA ilMOMAin 
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BBAHHiL SIDDlANTA AlO) BlBDHlKTA SIBOHANl ETE-TABLE 


BYE-TABLE FOR BRAHMA SIDDHANTA 
SOTS.— The different seotieiii of tluB Table are lettered in order from a to y and 

, represent days and fraetlons of a day. 


ftt 


*tt 


• «* 


• It 


1 


tit 


All the figures, except where otherwise 

I Otdw of ngnt of lodiac or raiit ond 0’s Long, ot oomnaenoemeat. 

Bengal iolir month 

Tub0 and Malajalam eoler months ; also nemea of rasis 
Tamil aolar months 

a Someai of sanhianti in days of solar year, and decimals of a day (Br. Sid.) .. 

n ,1 „ (Sid. Strom ) 

■agUih date o<»T8iponding to each ssnkrinti (A.D. 1900) 

mooih : each month oommenoei be/ore saokranti noted in neeC column ... 


in days, (1) of lunar months, (2) of sun’s anomaly 

of C> dn. when mterral between Mdsba tank, and 1st N, H. in lol. 
yr. is 0*00 day. 


h 

t 


tf 


1 ... 0* 

8 ... 80* 

8 ... 00” 

4 ... 90" 

Vaiaakha 

Jyeihtha 

Athadha 

#■ 

Brirsoa 

Mesha 

Yfiibabha 

Mithnna 

Karka^’ika 

Chittirai 

Vaigali 

Anl 

Adi' 

0*0 

30-9316 

62*3466 

98*9677 

00 

30*9109 

62*8111 

93*9812 

Apr. 11 

May 12 

June 11 

July 14 

(2) Vaimha 

(S) Jyethtka 

(d) A8hd4ha 

(4) ^di»tta 


20*6306 

69*0612 

88*6918 


1*976 

3*962 

6*928 


d Titbi eqniTalent in days 


**• 


* * • 


* « • 


I • I 


» f * 


• • I 


1 

'9843 

16 

IB'7498 


•00 

0-00 

13*78 


01 

0-12 

18*68 


•08 

0*24 

18*58 


•03 

0*36 

13-49 


Tithi equiTalents in days and 

8 3 4 5 

1*9687 2*9681 8*9374 4*9218 

17 18 19 80 

16*7840 17*7182 18*7027 19*6871 

e, f, g Moon's equation of the centre and moon’s anomaly in days and 

•04 *05 *06 *07 *08 *09 *10 *11 12 *13 *14 *16 *16 *17 *16 *19 *80 

0*46 0-^ 0*70 0*82 0*94 1*06 1*17 1*29 1*42 1*53 1*66 1*79 1*92 2*04 2*16 2*29 2*41 

13‘39 13*29 13*20 18*10 13*00 12*90 12*80 12*70 12*60 12*50 12*40 12*29 12*19 12*C8 11*98 11*87 11*76 

13*78 18*87 18*97 14*07 14*16 14*20 14*36 14*45 14*55 14*05 14*75 14*86 14*95 15*05 16*16 15*26 16*37 15*47 16*68 16*69 16*70 

27*55 27*44 27*82 27*20 27*09 26*97 26*85 26*74 26*62 26*50 26*38 26*26 26*14 26*02 25*89 26*77 26*64 25*52 25'39 26*27 25*14 

C-.O 0*12 0*25 0*87 0*50 0*62 0*75 0*87 1*00 1*13 1*26 1*39 1*52 1*65 1*79 1*92 2*06 2*10 2*38 2*47 2*61 

13*78 13*67 13*57 13*46 13*86 33*25 13*15 13*04 12*94 12*83 12*72 12*61 12*50 12*38 12’27 12*16 12*04 11*92 11*80 11*08 11*66 

13*78 13*88 13*98 14*09 14*19 14*30 14*40 14*51 14*62 14*73 14*84 14*95 15'06 15*17 16*29 15*40 16*52 15*63 15*76 16*87 16*99 

27*55 27*48 27*31 27*18 27*06 36*93 26*81 26*68 2d*65 26*42 26*29 26*10 26*03 25*90 25*77 26*63 25*60 25*86 25*22 25*08 24*94 

0*00 0*18 0*27 0*40 0*58 0*67 0*80 0*94 1*07 V21 1*35 .1*49 1*83 1-78 1*93 206 2*21 2*3G 2*50 2*60 2*82 

18*78 IS'Oe 13*56 13*44 13*32 13*21 13*0;' 12*98 12*86 12*74 12*63 1*2’51 12*38 12*26 12*14 13*01 11*89 11*76 11*63 11’60 11*36 

18*78 18*89 14*00 14*12 14*28 14*35 14*46 14*57 14*69 14*81 14*98 1504 16*17 16*29 15*42 16*64 16*66 15*79 16'92 16*05 16*20 

27-55 27*42 27*29 27*15 27 02 26-89 26*75 26*62 26*48 20*84 26-20 26*07 25*02 25*78 25 6 4 25-49 26-35 26'20 25*05 24 60 24‘74 

h For Tithis. Son’s equation of the centre and sun’s anomaly in days of the solar 

+ -17S -r-lTS ^*17 +*16 +*lfi +*14 +*13 +*12 +‘ll +‘10 +’09 +*08 +*07 +'06 +*05 +*04 + 03 +’08 +*01 + 00 

359 1*16 8 16 23 29 84 38 42 47 60 54 59 61 65 68 71 76 78 81*23 

851 344 337 328 322 816 311 307 302 298 294 291 287 284 280 277 274 270 267 268*86 


9t 


Anomaly 

in daft of solar vear 


} 


356*2 

355*32 


361 

350 


3 

843 


15 

331 


23 

323 


29 

316 


35 

310 


j Perpetual almanac for Suropean calendar. 

— Hearj type meant week'day, Sunday being 1, Monday 2, etc.] 


Centuries 

B.C. 



8 3 

3101 8201 
2401 2501 
1701 1801 
1001 1101 
301 401 


6 7 or 0 


2601 2701 
1901 2001 
1201 1801 
oOl 601 


2801 

2101 

1401 

701 

1 


2901 

2201 

1501 

801 

101 


Centuries 

A.D. 

old^le. 


Centuries 

A.1). 

new style. 


500 

400 300 

200 

100 

0 


1200 

1100 1000 

900 

800 

700 

600 


1700 

1600 1500 

1400 

1300 

(1600) 1900 

1800 


1700 


2000 

2300 

2200 


2300 



1 AT.B.— B.C, years 
^ should be made 
positive thus ; 44 
B.C, is 67th year 
of century begin- 
ning with 101 
B.C.—. see page 14 
of the Text. 

> Old Style 
ceased in oonti. 
nental countries 
(exc. Eussia) on 
4-10-1682 and 
New Style began 
^ on 15-10-1582, 10 
days being drop- 
pod, In Qnited 
Kingdom^ New 
Style began on 
14-9-1752, 11 Hays 
being dropped. 


•10 

-•09 

- •08 -*07 - 

- •06 - 

•05- 

•04 - 08 

40 

45 

49 54 

68 

62 

00 70 

305 

300 

296 291 

287 

288 

279 275 



Centuries. 



m 

bc 

« I.'*® 

i ta 

S J'-j- 

2'*» fc-t* . 

a p o 

8 2*0 p a 

C C * P'O 

O 

c 

o 

1 - ^ 

cs 

C © 

a 

C u 

‘'•alt 

■sie- 

s8i8 

etc 



■5* >> 

a* 

S'v 

to c 0 
P tf 

« p 3 

tt cd ^ 0 


O 

a 


W 



Brahma 

JEf ^ ^ ^ 




B.C. k 


1 

m 


0 3102 Feb. 15 

*82708 

2*17292 1*9988 


t 


e 

a 

w 

O 


1 

r 1 

7 
12 
18 


29 
35 

40 

L46 


2 

2 

m # m 

13 

19 

24 

30 

i * f 

41 

47 


3 

3 

8 

14 


25 

31 

36 

42 


4 

5 

6 

7 or 0 

1 

2 

3 

4 

5 

6 

7or0 


4 

5 

6 • 

* * # 

62 

53 

51 

55 

1 ■ • 

56 

9 

H) 

n 

> . ■ 

57 

58 

59 

• « * 

60 

61 

62 

15 


16 

17 

63 

s- ■ i 

64 

65 

66 

67 

i a M 

20 

21 

22 

23 

68 

69 

70 

7J 

f • » 

72 

73 

26 

27 

4 W* 

28 

74 

75 

» * * 

76 

77 

78 

79 

1^4 

32 

33 

34 


80 

81 

82 

83 

■ • 

84 

37 

39 

39 

a ■ a 

85 

86 

87 

* * * 

8b 

80 

to 

43 

* 

44 

45 

01 

d i « 

02 

93 

94 

05 

■ « * 

48 

40 

60 

51 

90 

97 

98 

99 

1 4 P 


■ ■ 4 


1 

2 

3 

4 5 


6 7 

or 0 





1 3101 

A.J>. 

3501 400 
8601 500 
3701 600 
3801 700 
8901 800 
4001 900 
4101 1000 
4201 1100 
4301 1200 
4401 1300 
4501 UOO 
4601 1500 
4701 1600 
4801 1700 
4901 1800 
5001 1000 


Feb. 16 *08652 20*81204 dD481 



Ordinary years. Aug. 


Feb, 

Mar. 

Nov. 


June 


Sep, 

Dec. 


Zitap years 


i • « 


Feb. 


Ajir. 

-Inly 

Jan. 


Jan, 

Got. 


May 


■ * I 


■ I* 


f ytjxiTiplt . — To ufcsk^doy of B6th Jan, /S44 

. 4^4 4 + ^.^. 5 + 26 and divide the total 4l by 7. 


Eomainder, 6 = Friday.] 


Mar. 16 *61677 24*70841 20*4106 
Mar. 17 *46062 28*19466 8*9262 
Mar. 18 *30427 2*15032 24*9963 
Mar. 19 *14802 6*63667 13*5118 
Mar. 19 *99177 9*12283 2*0274 
Mar. 20 '88662 12*60907 18*0975 
Mar. 21 *67927 16*09532 6*6130 
Mar. 22 *52302 19*58150 22*6881 
Mar. 23 *.36677 23*06781 11*1987 
Mer. 24 *21052 26*55406 27*2688 
Mar. 26 *05427 0*50973 16*7843 
Mar. 25 *89802 8*99698 4*2999 
Mar. 26 *74177 7*48223 20*3700 
Mar. 27 '58552 10*96848 8*8866 
Apr. 9 ’42927 14*45473 24*9652 
Apr. 11 '27302 17*94098 13*4712 

Siddhanta Siromam. 

1 m 

*82803 2*17197 1*9979 
•00095 20-81110 9-0471 

'61120 24*76179 20*3380 
'82908 12*67021 180X44 
‘67265 16*16800 6'6278 
‘61621 19*64580 22-6998 
‘35978 23*13360 11' 1156 
•20335 26*62139 27*1773 
•04691 0*57862 j 5 0907 
*89048 4*06641 4*2042 
•7840-4 7*66422 20*2721 
■67761 11-01203 8*7856 
‘42117 14*62982 24-8538 
•26474 18’01762 13*367l 


B.C. 

k 

0 3102 

Feb. 15 

1 3101 

Feb. 16 

A.D. 


8501 4rx) 

Mar. 16 

4001 900 

Mar. ^0 

4101 1000 

Mar. 21 

4201 1100 

Mar. 22 

4301 1200 

Mar. 23 

4401 1300 

Mar. 24 

4501 1400 

Mar. 25 

4601 1000 

Mar. 2 > 

4701 1600 

Mar. 26 

4801 1700 

Mar. 27 

4901 1800 

Apr. 9 

5001 1900 

Apr. 11 


BRAHMA aiDDHANTA AND 8IDDBANTA SIROUA^I ETE-TARLB 


ler 


AND SIDDHANTA SIROMANI. 

m 

the way in which they are to he used is shown in the specimen problems attached. 
The Table is the same fbr Brahma SIddhAnta and j a. ^ 


6 ..120* 

6... 160® 

7...180® 

8... 210" 

Bhadrapada 

Aivina 

Karttika 

MaigaiSlffilia 

Siibha 

Kanja 

Tula 

Vinsohika 

Ava^i 

Fara^^i 

Aippasi 

Karttigai 

125*4471 

166*4872 

186-9416 

216*8868 

125-4213 

156*4805 

186-9562 

216*8699 

Aug. 15 

Sep. 15 

Oct. 16 

Nov. 14 

1 Bhddrapmda 

(5) ^ivina 

(7) Kdrttika 

(d) Mdrgaiirsha 

118*1223 

147-6630 

177*1835 

206-7141 

7*904 

9-880 

11*856 

13832 


Of p 


9... 240® 

10...270* 

11.. .300" 

12...330® 


Panaha 

Magha 

Fhalguna 

Chaitra 


Ohanus 

Makara 

Knmbha 

Hina 


Marga}i 

Tai 

Mui 

Pahguni 


246*2983 

276*6719 

306*1177 

334*9283 

866*2684 

246*3774 

2757160 

805*1638 

384*9385 

365*2584 

Dec. 14 

Jan. 12 

Feb. 10 

March 12 


(3) PauiJui 

(10) Mdgha 

(il) Fhelgumi 

(12) Ohattra 

(13) Chaiira mim 
tk*r€ i$ OH odAiJka 

2S6'2447 

266*7753 

296*3059 

824*8365 

mOHik. 

354*3670 

15*80^ 

17*784 

19*760 

21736 

23*712 


decimals of a day, and moon’s anomalistic months. 


8 


10 


11 


12 


5'906l 6*8905 7*8748 8*8592 9*8435 10*8379 11*8122 


21 


22 


23 


24 


25 


26 


27 


20*6714 21*6568 22*6401 23*6245 24*6988 25*5932 26*6775 


13 

12*7966 

28 

27*6619 


14 

13*7809 

29 

28*5462 


15 

14*7653 

30 

29*5306 


decmi^S a toy- C Jh® - »nd + are to be applied to tbe equation in heary type and not to the anomaly ) 

■21 -22 *23 *24 *25 *26 *27 *28 *29 *30 *31 * 

2*55 2*68 2*82 2*06 8*10 3*25 8*40 3*56 8*7 J 8*87 4*04 


loon’s anomalistio niai 

1 month = 27*5545 dftya, 

8 monthH = 66*1090 daji, 

12 moftths M 830*6540. 

IS montlis = 368*2086. 


32 

4*22 


*33 *34 *35 


11*65 11*53 11*41 11*29 11*17 11*05 10*92 10*79 10*65 10*^1 in®9n in’^J ® 6*79') 

15*90 16*02 16*14 16*26 16*38 16*51 16*64 16*77 16-^ i-r-on ,2.?® ,?’2? 8*74 8*39 7*83 


‘36 

5*00 


37 


6*25 


38 

6*52 


•39 

6*84 


40 

6*23 


41 


■’5*90 
25*01 


16*02 16*14 16*26 16*38 16*51 16*64 16*77 16*90 17*05 l7*2iT t2 ,222 ®*39 7*83 I 

r -- -- -- -- 


276 2*91 3*06 3*22 
11*43 11*30 11*17 11*04 


3*38 

10*90 


irt'-t 4*27 4*48 4*69 4*90 6*15 6*46 


5*79 


16-12 16-25 16-38 16-62 16-66 J6-M 16-95 17-Ll 17-27 n-45 J -93 ifll i .Sii ,?’?i f l>or nakali 

24-79 24-64 24-49 24-33 24-17 24-01 23 84 23-07 23-43 23-29 23-08 22-87 22-65 22-W M-sl 2^4 i ^ “toahatoAf. 

O-QQ ^ # v / OJ 


e IPor 
tithis. 


2*98 8*14 8*3 1 3*49 8*67 3*86 4*05 4*26 4*49 4*72 4*97 B’24 5*5S R'Qs Re^a 

11-21 11-07 10-92 1077 10-61 10-44 10-26 10-07 9-87 9-65 9-43 9-18 8-86 8-1o 7-JI 

16-34 16-48 16-63 16-79 16-96 17-11 17-29 17-48 17-68 17-90 18-13 18-38 18-69 19-05 19^? 

24-57 24-41 24-24 24-06 23-83 28-70 23-60 28-29 23-07 22-83 22-53 22-31 21-98 21-60 21 06 


1 

1 


g For yog-as. 


-01- 

•02 

-03 

-04 

-•OS- 

- 06 - 

85 

$8 

91 

94 

98 

loi 

261 

257 

254 

251 

247 

244 

- *02- 

-01 

-•00 

+ 01 

+ 02 

+ *03 

74 

77 

81*23 

85 

89 

93 

271 

268 

263*86 

260 

266 

252 


^^*"’08 —*00 —'10 '—*11 —*12 —’13 —'14 — 'ifi 'ifi 

106 108 112 116 120 124 129 " 

240 237 233 229 225 221 216 

+ *04r + *05 + *06 + *07 + *08 + *09 + 

96 100 104 109 113 118 


248 244 240 


a-« * * ^ 

h* ir ® 
g 5 P a o 
S 3 ^ H go 
O O ® 

^ « -* 
* g ^ 

O ^ CD® 2 
d c5 Q P 

pci 

n 

1 *25844 

2 *51687 

3 *77631 

4 *03375 

5 '29219 

6 '65062 

7 ‘80906 

8 ‘06750 


^.E u 
S =3 

C O 

C S 

&< 

18*63913 

7’74768 

26*38681 

15*49535 

4*60390 

23*24303 

12*36158 

1*46012 


•3 ^ 

m .M 

B ^ 
oj 


c 

V 


m 

« fl'cg 

P 

70493 
140987 
21-1480 
0*6428 
7-6921 
14*74] 5 
21-7908 
1-2866 


9 

‘32594 

20-09925 

8 3349 

10 

•58438 

9*20780 

1 5*3843 

11 

-84281 

27*84693 

22-4336 

12 

•10125 

J 6*95548 

1-9284 

13 

*35969 

6-06402 

8-9778 

14 

-61813 

24-70315 

16-0:i71 

15 

•87656 

13*81170 

23-0764 

16 

-13500 

2-92025 

2-5712 

17 

‘39344 

21-55937 

9*6206 

18 

-65188 

16-66792 

16*6699 

19 

•94031 

29*30705 

23-7192 

20 

•16875 

18-41560 

8-2140 

21 

■42719 

7-62415 

10 2634 

22 

*68508 

26*16327 

17*3127 

23 

-94406 

15-27182 

24*3620 

24 

*20250 

4*89087 

3*8568 

25 

•46094 

23*01950 

19*9062 

26 

•71938 

12*12804 

17-9666 

27 

•97781 

0*12366 

25 0048 

28 

•28625 

19'87672 

4*4996 

29 

*49469 

8-98427 

11*5490 

30 

•76813 

27*62840 

18*6983 

31 

1*01166 

16*73194 

26*6476 

32 

•27000 

5*84049 

5*1424 

33 

*52844 

24*47962 

12*1918 

34 

*78688 

13*68817 

19*2411 


35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 


236 232 

Odd years. 


134 
211 

•10 + *11 

122 128 


227 222 217 


189 146 

206 199 

+ 12 + 

133 
212 


"ilflgjS 
d c ^ o 
3 g y a » 

•2 , O , • 

^ ^ £3 ^ P 

^ K O >i 


H 5f 

►- 9 

c U 
" O- 

Jsg 


n 

1*04631 

■30375 

•56219 

•82«j63 

1*07906 

•33760 

*59594 

•85488 

1*11281 

•37125 

‘62969 

*88813 


47 

1*14656 

48 

•40600 

49 

*66344 

50 

*92188 

51 

1 '18031 

52 

•43876 

53 

*69719 

54 

*95563 

55 

1*21406 

56 

•47250 

57 

•73094 

58 

•98938 

59 

1*24781 

60 

*60626 

61 

•76469 

62 

1*02318 

63 

1*28156 

64 

•64000 

66 

*79644 

66 

-05688 

67 

1*31631 

68 

*67375 


For Siddhdnia airomani, odd years n U 

OAAl A .a... a'a 1 r “ J®*", U H the SfilUe 


o 

2-69672 
21-33584 
10*44440 
29-08352 
18 19201 
7-3006 1 
26*93974 
15-04829 
4*1 6684 
22 79596 
11-90451 
1*01806 
19*65219 
8*76074 
27*39987 
16*60841 
5-61696 
24-25608 
13*36464 
2*47318 
21*11231 
10*22086 
28*85999 
17*96854 
7*07708 
25*71621 
14*82476 
8*93331 
32*57244 
11*68098 
0*78963 
19*42866 
8*53721 
27*17634 




.0^ 


gS 

oA S 

i 

X d B 


S 


P 

26-2904 
6-785’2 
12-8346 
1 9-8839 
26*9382 
6-4280 
13*4773 
20*6267 
27*.'>7eo 
7*0708 
14-1202 
21*1605 
28*2189 
7*7136 
14*7630 
21*8128 
1*3071 
8*3565 
16*4008 
22-4561 
1*9499 
8*9993 
16*0486 
23*0979 
2*5927 
9*6421 
16*6914 
28*7407 
8*2355 
10*2850 
17*3342 
24*8835 
3*8788 
10*9276 


82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 
98 

94 

95 

96 

97 

98 

99 
lOO 


17 

155 

191 

13 4 

140 

205 


-175 -*178 


161 

184 

14 + 15 

148 160 

197 185 


169 

176 

153 

167 

178 


4 

u 


m 

o 


i a 3 

c *'3 
5 E S 

S 

■u.Ea o 


i c 
a 


is 

l3 

C» 


>% 


g S- 
toS 

&« 


69 

n 

'8S2I9 

0 

16-28488 

70 

1*09063 

6*39343 

71* 

1*34906 

24*08256 

72 

•60760 

13*14111 

73 

*66594 

2*24966 

74 

1’12438 

20*88878 

75 

1*38281 

9*99733 

76 

•64125 

28*68646 

77 

*89969 

1774501 

78 

1 *15813 

6*86355 

79 

1*41656 

2o‘49268 

80 

*67600 

14*60123 


*93344 
•19188 
‘45031 
•70875 
•96719 
1*22663 
1*48406 
74360 
1*00094 
1*25937 
1*61781 
77626 
1*03469 
1'29318 
1*56156 
•81000 
1*06844 
1*88688 
1*58681 
-36844 



370978 
22*34890 
11*45745 
0*56601 
19*20518 
8*31368 
26*96281 
16*06186 
6*16990 
23*80903 
12*91758 
3*02613 
20*66625 
9*77380 
38*41 293 
17*53148 
6*63002 
25*26915 
14*37770 
8*48626 


f 


oS 
u 


2-° 

9 

^ P 

7-9770 

26*0263 

4*6211 

11*6706 

8*6198 

25*6691 

6*1639 

12*2188 

19*2626 

26*8119 

6*8qe7 

12-8661 

19*0064 

26*9648 

6*4495 

13*4060 

20*6482 

'043(^ 

7*0928 

14*1417 

21*1910 

*6868 

7*7861 

147845 

21*8888 

1*8286 

8*8780 

16*4273 

22*4766 

1*9714 

9*0208 

16*0701 


IM 

17F4 

172*4 


+ OOOOUforeTery yenr.totarinore-aBo'of’«“o"lOo”Tw*^-Ottin?' «“«“*! «> « Wy eUghtly more the inerei;.. K.i 

for every year j total decreiee of p for lOO yn. ^*“•^•’-’7 P Biddhanta gltomafli odd yeare decre^Tb^ OOwl 
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BRAHMA SIBBHANTA AND SIDDHiNTA SlROAIAJNI EYE-TABLE 


q Days ooimted from KaroH 1 


lUr. 1 Apr. 1 May 1 June I July 1 Aog. 1 Sep. 1 

Mamb ... 1 Sa 62 98 123 164 185 


Oct. I Nov. 1 Dec. 1 Jan. 1 
216 246 2^6 ' 807 


Feb. 1 Mar. 1 
338 


t « • 


Ohatikaa 

1 

a 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Fnctioii of 

■0167 

t)33S 

*0300 

-0667 

•0833 

-1000 

*1167 

*1333 

-1600 

•1667 

*1833 

'2000 

•2167 

-2333 

Ghatikas 

31 

38 

33 

34 

35 

86 

37 

38 

39 

40 

41 

42 

43 

44 

FTHCticm of day. 

•5167 

*5333 

*5500 

•5667 

•5833 

-6000 

•6167 

•6333 

•6500 

•6667 

■6833 

•7000 

•7167 

*7333 

PalM 

1 

8 

3 

4 

5 

6 

7 

8 

9 

10 

18 

15 

17 

20 

Fraciion of day. 

•0003 

*0005 

*0008 

•0011 

-0014 

*0017 

-0019 

•0022 

•0Q25 

•0028 

-0033 

•0042 

•0047 

•0055 


Itegltnde 

at 


u 

6 

o 


Hamas of 
nakshatras, 


Days 


^ Ordina- 

o riiv ' 

*2 V’ni^(a• 
O kha 


a 

u 

O 


HAKSEA 

8 Shortest interval in days, from new moon to ending 

u Ordina- u u Ordina- u Ordina- 


Ordina- . Ordina- 


rily S rily S ® rilv 5 v^iuma- g yrami 

J,e,h. I A.ha. I t BhSdra- | ^ | ^ 


tba O d 


D^. Min. Bee. 


0 

IS 

19 

32 

63 

66 

72 

92 

106 

lU 


128 

168 

171 

178 

191 

310 


343 


280 


307 

313 

327 

346 


0 

10 

46 

56 

42 

62 

2S 

14 

24 

69 

10 

21 

m 

i 

17 

28 

3 

49 

59 

35 

45 

66 

42 

56 

7 

17 

52 

3 

49 


27 

0 1 * 
35 2 
52 3 
27 4 

20 5 

55 6 
13 
5 


Eeratl 

AArinl 

Bharapl 

£|ittiki 

Kohinl 


• •t 




»t f 


« • d 


• » • 


7 

8 

40 9 


Punarvasii 
Pntbya .. 

Aileska 


t ■ « 


• • « 




w *9 


*99 


9*9 


• * 


* • • 


57 10 Magha ... 

32 11 POrva-Phalgiml 
7 12 Utcara-Phalgnnl 
0 18 Hasta 
35 14 Cbiira .. 

10 15 Svati 
27 16 Vi^kha .. 

2’J 17 Anaradha 
55 18 Jv^h^ha 
12 19 >inla 

S 

47 20 Farva-Aabadba 
22 21 U tiara- Asha^ba 
15 A .^bhijic ... 

?A* 22 Sravana 
5 23 Dhaaishta 
40 24 Sacabbisbaj 
i'7 25 POrra-Briidrapada 
32 26 Utt&ra-Bhadrapada 
25 27 Bevat! 


* #• 


■ • I 


*9* 




• • • 

a 


• » • 




I 


II 


3 

0*4536 

5 

0-7446 

1 

4 

1*9536 

6 

1-2446 

1-5 

5 

2*9536 

7 

2-7446 

2*5 

6 

3*4536 

8 

8*7446 

■m 

4 

7 

4*9536 

9 

4-2446 

5 

8 

5-9536 

10 

5-2446 

5-6 

9 

6-4686 

11 

6-2446 

, 7 

10 

7*4536 

12 

7-7446 

8 

11 

8*4536 

18 

8-7446 

8-5 

12 

9*9536 

14 

9-2446 

Q.r 

13 

10*9586 

15 

10-2447 

10*5 

14 

11*4536 

16 

11-7447 

12 

15 

12-4536 

17 

12-7447 

13 

16 

13*9536 

18 

13*2447 

, 18*5 

17 

14-9536 

19 

14-2447 

14*5 

18 

16-4536 

20 

15-2447 

. 16 

19 

16*4536 

21 

16*7447 

, 17 

20 

17*4536 

A 

17*0663 

. 17-5 

21 

18*9536 

22 

18*0663 

. 18*5 

A 

19*2762 

23 

19-0663 

. 19-5 

22 

20*2752 

24 

19-5663 

. 21 

23 

21*2752 

25 

20-5663 

21*3216 

24 

21*7752 

26 

22*0663 

. 22-32 

25 

22-7752 

27 

23*0663 

. 23*32 

26 

24*2752 

1 

24*0663 

. 24*82 

27 

•25*2752 

2 

24*5663 

. 25*32 

1 

2«*2752 

3 

25*5663 

. 26*32 

2 

26*775*2 

4 

27-0663 

. 27*32 

3 

27-7752 

5 

28*0663 


4 

29*2752 

6 

23*5663 


III 

7 0-5357 

8 1*5357 

9 2*0357 

10 3*0357 

11 4-0367 

12 5-5357 
18 6*6357 

14 7*0357 

15 8*0357 

16 9*5357 

17 10*6357 

18 11-0357 

19 12*0357 

20 13-0357 

21 14-5357 
A 14-8573 

22 15-8573 

23 16-8573 

24 17*3573 

25 18*8573 

26 19-8573 

27 20*8573 

1 21*8573 

2 22*3573 

3 23-3573 

4 24*8573 
6 25*8573 

6 26*3573 

7 27*8573 

8 28*8573 

9 29*3573 


10 

11 

12 

18 

14 

15 

16 

17 

18 

19 

20 
21 

A 

22 

23 

24 

25 

26 
27 

1 


O 

IV 

0- 8267 12 

1- 8267 13 
3*3267 14 
4-3267 1 5 
4*8267 16 
5*8267 17 
7*3267 18 
8*3267 19 
8*8267 20 
9*8267 21 

10*3207 A 
12*3267 22 
12*6483 23 

13- 6483 24 

14- 6483 25 

15*1483 26 
1 6* J 483 27 
17*6483 1 

15- 64S3 2 

19*6483 3 


pad a 

V 

1-277 

2*277 

2*617*/ 

3*6177 

6*1177 

6*1177 

6*6177 

7-6177 

8*0177 

10*1177 

10*4303 

11*4393 

12*4394 

12*9394 

13*9394 

15*4394 

16*4394 

17- 4394 
17*9394 

18- 9394 


14 

16 

16 

17 

18 

19 

20 
21 

A 

22 

23 

24 

25 

26 
27 

1 

2 

3 

4 

5 


Earttika 


2 20*1483 

3 21*1493 

4 22-6483 

5 23-6433 

6 24*1483 

7 25-6483 

8 26*6483 

9 27-1483 

10 28*1483 

11 29*2483 


4 20-4394 6 

5 21*4394 7 

6 21*9394 8 

7 23*4394 9 

8 24*4394 10 

9 24*9394 11 

10 25*9394 12 

11 26*9394 13 

12 28*4394 14 

13 39*4394 15 


VI 

n-4089 

1*4089 

2*9089 

3-9089 

4*4089 

6-4089 

6*4089 

7*9089 

8*2303 

U’2305 

10*2305 

10*7305 

11*7305 

13*2306 

14*2305 

16*2305 

16*7305 

10*7305 

18*2305 

19*2305 

19*7305 

21*2305 

22*2309 

22*7305 

23*7305 

24*7306 

26*2305 

27*2305 

27*7305 

28*7805 


16 

17 

18 

19 

20 
21 

A 

22 

23 

24 

25 

26 
27 

1 

2 

3 

4 

5 

6 
7 


VII 

07000 

1*7000 

2*2000 

3*2000 

4*2000 

6*7000 

6*0216 

7*0216 

8*0216 

8*6216 

9*0216 

11*0216 

12-0216 

13*0216 

13*5216 

14*6216 

16*0216 

17*0216 

17*6216 

19*0216 


8 20*0216 
9 20*5216 
10 21*6216 

11 22*5216 

12 24*0216 

13 25*0216 

14 23*5216 

15 26*6216 

16 28-0216 

17 29-0216 

18 29*6216 


longitude 

at 


meet. 


u 

« 

u 


Names of yogas. 


I>eg. 

Min. 

0 

346 

40 

27 Vaidhriti 

0 

0 

1 Viahkamba 

13 

20 

2 Priti ... 

26 

40 

3 Aynshmat 

40 

0 

A SaabbaiEva 

53 

2*j 

5 Sobhana 

66 

4-,' 

6 Atiganda 

80 


7 Sakarman 

93 

2j 

8 Dhriti ... 

106 

40 

9 Sola 

ISO 

0 

10 Ganda ... 

183 

2j 

11 Vriddhi 

146 

4 ' 

12 Dbrnva 

160 

0 

13 Vyaghata 

173 

■ i 

14 Harabana 

186 

4'J 

15 Vftjra ... 

200 


16 Siddbi 

218 

20 

17 Vyatvpata 

226 

Vj 

18 7ariyaa 

S40 

0 

19 Farigba 

358 

20 

20 Siva 

see 

40 

21 Biddba 

280 

0 

22 Badbya 

293 

20 

23 fubba 

306 

40 

2^ dakja ... 

320 

0 

25 Brabmaa 

833 

m 

26 Indra ... 


40 

27 Vaidhriti 


•d 

(4 

o 


« • « 


* « * 


« t ■ 


• « h 




* * * 


• t * 


• « ■ 


» p 


* * 4 


p « ■ 


5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 


Ordina- 

rily 

Vaiia- 

kba 

0- 8995 

1- 8410 
2*7826 
87240 
4-6655 
5*0070 
6-5485 
7*4889 
8*4314 
9*3729 


u 

o 

»d 

u 

O 


Ordina- 
rily 
Jyesh- 
tha 

9 0*5551 

10 1*4966 

11 2*4881 

12 3*3796 

13 4*3211 

14 5*2625 

15 6-2040 

16 7-1455 

17 8-0870 

18 9-0285 


u 

O 


YOGAS. 

V Shortest interval in days from new moon to 

Ordina- t. Ordina- 

•1 i! Ordina- 2 •• 

rily ® ® nly 

Bhadra- 

O pada 


u 

*** Asha- 


13 

14 

15 

16 

17 

18 

19 

20 
21 
22 


10*3144 

11- 2559 

12- 1974 
13*1889 
14*0804 
15-0219 
J 5-9633 
16*9048 
17 '8463 
18*7878 


* * • 


* • • 


p t p 


*• 


25 19-7293 

26 20*6708 

27 21-6123 

1 22*5538 

2 23*4953 

3 24*4368 

4 23-3762 

5 26-3107 

6 27-2619 

7 23-2027 

8 29-1442 


19 9*9700 23 

20 10*9116 24 

21 11*8530 25 

22 12-7945 26 

23 13*7360 27 

24 14‘6774 1 

25 15-6189 2 

26 16-5604 3 

27 17-5019 4 

1 18-4434 5 

2 19*3849 6 

3 20*3264 7 

4 21*2679 8 

5 22-2094 9 

6 23*1509 10 

7 24-0923 1 1 

8 25*0538 12 

9 25*9758 13 

10 26*916814 

11 27*8588 15 

12 287908 16 

17 


dha 

■ 

0*2107 

1- 1522 

2- 0937 
3*0352 
3*9766 
4*9181 
5*8596 
6*8011 
7*7426 
8*8841 

9*6256 

10*5671 

11*6086 

12-4501 

13*3915 

14*3330 

15*2745 

16*2160 

17*1575 

18*0990 

19*0405 

19*9f20 

20*9235 

21*8650 

22 - 8064 

23- 7479 

24- 6894 
25*6309 
26*6724 
27*6189 
28*4564 
29*8069 


i; Ordina- 
!§ , rily 
H Srava^a 


Ordina- 
0 -1 
*d .nly 

i ASyina 

O 


l< Ordina- 
ls rilf 

KIrttika 

O 


18 0-8078 22 

19 1*7493 23 

20 2*6908 24 

21 3:6312 25 

22 4-5737 26 

23 5*5152 27 

24 6*4567 1 

25 7*3982 2 

26 8*3397 3 

27 9-2812 4 

1 10*2227 5 

2 11-1642 6 

3 12-1056 7 

4 13*0471 8 

5 13*9886 9 

6 14*9301 10 

7 15-8716 11 

8 16*8131 12 

9 17-7546 13 

10 18*6961 14 

11 19-6376 15 

12 20*6791 16 

13 21-5205 17 

14 22-4620 18 

15 23*4035 19 

16 24*3450 20 

17 25*2865 21 

18 26*2280 22 
19 27*1695 23 

80 28*1110 24 

81 29*0526 25 


0-4634 

1*4049 

2- 8463 

3- 2878 

4- 2293 
6*1708 
6*1123 
7-0638 
7*9953 
8*9368 

9-8783 

10'8198 

11-7612 

12*7027 

13- 6442 

14- 5857 
16*5272 
16*4687 
17*4102 

18- 3517 

19- 2932 

20- 2346 

21- 1761 

22- 1176 
23*0591 
24-0006 
24-9421 
23*8836 
26*8251 
27-7606 
28*7081 


26 0-1190 

27 1-0604 

1 2-0019 

2 2*9434 

3 3*8849 

4 4*8264 

5 5-7679 

6 6*7094 

7 7*6609 

8 8-5924 

9 9*3338 

10 10*4753 

11 11 - 4)68 

12 12-3583 

13 13-2998 

14 14-2413 

15 15*1828 

16 16*1243 

17 17*0658 

18 18*0073 

19 18*9487 

20 19*3902 

21 20-8317 

22 21*7732 

23 22-7147 

24 23-6562 

25 24-5977 

26 25*5392 

27 26-4806 

1 27-4222 

2 28-8636 
a 29-8051 


4 0*7160 

5 1*6576 

6 2*5990 

7 3-5405 

8 4-4820 

9 5*4235 

10 6*3660 

11 7-3005 

12 8-24S0 
18 9*1894 

14 10-J309 
16 110724 

16 12*0139 

17 12*9664 

18 13-8969 

19 14*8384 

20 16-7799 

21 367214 

22 17-6628 

23 18*6043 

24 19*5458 

25 20-4873 

26 21-4288 

27 22*3703 

1 23-3118 

2 24*2333 

3 ‘25-1948 

4 26*1365 
6 27-0777 

6 28-0192 

7 28*8607 
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9 Dftys countAd froni April i 


April 


Si 


e2 


IS 

250U 

45 

'7600 

22 

0061 


16 

•i^eer 

46 

•7667 

25 

•0069 


17 

'2833 

47 

•7833 

27 

•0075 


18 

•3000 

48 

*8000 

30 

•0083 


10 


49 

*8167 

32 


' 1 July 1 Aog, 1 Sep, 

1 Oct. 

1 Nov, 1 

Dec. 1 

Jan. 1 

Feb. 1 

Mar, 1 



92 

123 

154 

184 

215 

245 

276 

307 

385 









Leap Year, Ap. 336 



20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

‘3333 

•3500 

•3067 

*3833 

•4000 

•4167 

‘4333 

•4500 

*4667 

‘4833 

•5000 

50 

51 

52 

53 

54 

55 

56 

67 

58 

59 

60 

•6333 

*8600 

•8667 

•8833 

■9000 

•9167 

•9333 

*9500 

•9667 

*9833 

1*0000 

35 

37 

40 

42 

45 

47 

50 

52 

55 

57 

60 

0097 

*0103 

*0111 

*0117 

*0125 

•0180 

*0139 

*0144 

•0153 

*0158 

*0167 


TBA8. 

moment of each nahshatra. 


Oi'dina- 

9 tily 

^ MiIr£C^* 

O slibha 

viir 

19 0 9910 

20 1*9910 

21 3*4910 
A 3*8126 

22 4*8126 

23 5 8126 

24 H3I26 

25 7*3126 

26 8*8126 
27 9-8i2d 

1 10*8126 
211*3126 
3l2’312d 

4 13' 8126 

5 14-8126 
615-3126 
716*8126 
8 17*8126 
9 18*3 1 26 

1019*3126 

1120-3126 
1221-8126 
13 22-8126 
14'J3*3126 
15*24*8126 
1625*3120 
1726*8126 
1827*3126 
1928*3126 
2029*3126 


U Ordina. 

Q •• 

^ Tily 


g Ordina- g Ordina- 
ls rily ,g rily 


Chaiti*a . 

® when no owhon there 


Cbaitra 


^ Pausha S Magfha iPhaYffnna*2 Adhika ^ is Adhika 
® ° O O IJasa O Maaa 


21 

A 

22 

23 

24 

25 

26 
27 

1 

2 


1*2821 

1*6037 

2*6037 

3*6037 

4*1037 

5 *1037 

6*6037 

7*6037 

8*6037 

9*1037 


22 

23 

24 

25 

26 
27 

1 

2 

3 

4 


X 

0*3948 

1*3948 

1*8948 

2*8248 

4*3948 

5- 3948 

6- 3948 
6*894$ 

7- 8948 
9*3948 


XI 


XII 


25 

26 
27 

1 

2 

3 

4 

5 


XIII 


0*6869 
2*1859 
3*1859 
4*1859 
4*6859 
5*6859 
7*1859 
8*1859 
6 8*6859 
7 10*1*859 


27 

0*9770 

2 

0*2681 

1 

1*9770 

3 

1 *2681 

2 

2*4770 

4 

2*7681 

3 

3*4770 

5 

3*7681 

4 

4*9770 

6 

4‘2681 

5 

6-9770 

7 

5*7681 

6 

6*4770 

8 

6*7681 

7 

7*9770 

9 

7*2681 

8 

8*9770 10 

8*2681 

9 

9*4770 : 

11 

9*2681 


3 10*1037 
411*6037 
5 12*6037 
6 13*1037 
714*6037 

8 15*6037 

9 16*1037 
1017*1037 
1118*1037 

12 19*6037 

13 20*6037 

14 21*1037 

15 22*1037 

1 6 23*6037 

1 7 24*6037 

18 25*1037 

19 26*1037 

20 27*1037 

21 28*6037 
A 28-9253 


5 1 0*3948 

6 10*8948 

7 12*3943 

8 13*3948 
9 14-8948 

10 14*8948 
1115*8948 
1217*3*948 
13 18*3948 
1418*8948 

15 19*8948 

16 21*3948 

17 22*3948 
1822*8948 

19 23*8948 

20 24*8948 
2 1 26*3948 
A 26*7164 

22 27*7164 

23 28*7164 
2429*2164 


811*1859 
9 11*6859 
10 12*6859 
1113*8859 
1 a 15*1859 
13 16*1859 
14 16*6339 
15 17*6859 
1619*1859 

17 20*1859 

18 20*6859 

19 21*6859 

20 22*6859 

21 24*1859 
A 24*5075 

22 25*5075 

23 26*5075 

24 27*0075 
2528*0075 
26 29*5076 


10 10*4770 12 
1111*4770 13 
1212*9770 34 
13 13*9770 15 
1414*4770 16 
1515*4770 17 
1616*9770 18 
1717*9770 19 
18 18*4770 20 
1919*4770 21 

2020*4770 A 
2121*9770 22 
A 22*2986 23 
2223*2986 24 
23 24*2986 25 
2424*7986 26 

25 25*7986 2 7 

26 27*2986 1 

2728*2986 2 

1 29*2986 3 


10*7621 

11*7681 

12*2681 

13*2681 

14*7681 

35*7681 

16*2031 

17*2681 

18*2681 

19*7681 

20-0897 

21*0897 

22*0897 

22*5897 

23*5897 

25*0897 

26*0897 

27*0897 

27’5897 

28*5897 


ending moment of each yoga. 

Ordina- 
riiv 


u 

9 

U 

O 


liiv Otdiaa. 

■g Paul 

sirsha O ^ 

8 0*3716 12 0-0272 

9 1*3131 13 0*9687 

10 2-2546 14 1*9102 

11 3*1961 15 2*8517 

12 4*1376 16 3*7980 

13 5*0791 17 4*7347 

14 6*0206 18 5*6763 

15 6*9621 19 6*6176 

16 7*9035 20 7*5591 

17 8*8450 21 8*5006 


18 9*7305 
19 10*7280 
•20 ] i*dli95 
21 12*6110 
22 13*5525 
23 14-1940 
2415*1365 
25 16*3769 
2617*3184 
2718*2599 

1 19*2014 

2 20*1429 

3 21*0844 

4 22*0259 

5 22*9674 

6 23*9083 

7 24*8504 
825*7918 
9 26*7333 

1027*6748 

1128*6163 


22 9*4121 

23 10*3836 
2411*3251 
2512*2666 
26 13*2081 
27 14*1496 

1 15*0910 
2 16*0325 
3 16*9740 
417*9155 

5 18-8570 
6 18-7985 

7 20-7810 

8 21-6815 

9 22*6230 

10 23*5e45 

11 24‘E059 
1225*4474 
13 26*3889 
1427*3304 
1528*2719 
16 28*2134 


5 * Ordina- 

•S rdy 

^ Magha 

17 0*6243 

18 1*5658 

19 2*5078 

20 3*4488 

2 1 4*3903 

22 5*3317 

23 6*2732 

24 7*2147 

25 8*1562 

26 9*0977 

27 10*0392 
1 10*9807 
211*9222 
3 12*3637 
4 13*8051 
5 14*7466 
6 15*6881 
716*6296 
817*5711 
9 18*5126 

10 19*4541 

11 20*3956 

3 2 21*3371 

13 22*2786 

14 23*2200 

1524*1615 

16 25*1030 

17 26*0445 

18 26*9860 

19 27*9276 
2028*8690 


U Ordina- 
»S rily 

£{Phal^uiia 


Q 


Chaitra 
when no 


O 

21 

22 

23 

24 

25 

26 
27 

1 

2 

3 


0*2799 

1*2214 

2*1629 

3-1044 

4*0458 

4*9873 

5*9288 

6*8703 

7*8118 

8*7533 


4 9-6948 

5 10*6363 
6 11 '6778 
7 12-5193 

8 13*4607 

9 14*4022 
10 15*3437 
1116-‘<!852 

12 17*2267 

13 18*1682 

14 19*1097 

15 20*0512 

16 20*9927 
1721*9341 
18 22*8756 
1923*8171 

20 24*7586 

21 25*7001 
2226*6417 
23 27-5881 
2428*5247 
25 29*4861 


H 

0 

Afasa ( 

u ‘ 

0 

26 

0*8770 

3 

27 

1*8186 

4 

1 

2*7599 

5 

2 

3*7014 

6 

3 

4*6429 

7 

4 

6*5844 

8 

5 

6*5256 

9 

6 

7*4674 

10 

7 

8*4089 

11 

8 

9*3601 : 

12 

9 

10*2919 : 

13 


IQ 11-2334 14 
111*2*1748 15 
1213-1163 16 

13 14*0578 17 

14 14-9993 1 8 
1515*9408 19 
1616*8823 20 
1717*8238 21 

1818*7553 22 

19 19*7068 23 
20*6487 24 
1-6897 25 


1 

22 22^5310 

23 £3*4727 

24 24*4137 

25 25*3557 
2626*2972 
27 27*2387 

1 28*1802 

229*1217 


^ Chaitra 
©when there 

ia 


Masa 

O’.'iSBo 
1*4740 
2*41 55 
3*3570 
4*2985 
5*2400 
6*1816 
7*1230 
8*0645 
9*0000 

9-9475 
10*8889 
11*8304 
12*7719 
13*7134 
1 4*6549 
15*5964 
16*6379 
17*4794v 
18*4201' 

19*3624 

20*3033 

21*2453 

22*1862 

23*123;^ 

24*0098 

26*0118 

25*9528 

26*8943 

27*8363 

28*7772 


26 

27 

1 

2 

3 

4 

5 

6 


Annual correction. 

^^rgunient of appearance of let new moon in 

each solar year. 

The correction u or x corresponding to the decimal portion 
of the argument ahonld be subtracted from the nakshatra or 
yoga ooneofcion corresponding to the integral portion t or u. 

IjX. : the nakshatra correction corresponding to an argnment 

28-53 = 0*11 minus *04 == 0*07. The yoga correction for ti.e same 
argnmen tr is 0*21 minus *07 = 0*14, 

The whole correction thns obtained should be added to ending 
moment of nakshatra or yoga in Eye-table (s) or (v). ^ 

irAXSHATKAS. 


Arg. Corm. 

t 

0 2*20890 
X 2*13410 

2 2*05930 

3 1*98450 
4 1-90970 
5 1-8349U 


Arg. Corrn. 

t 

61*76010 

7 1*68531 

8 1*81049 
9 1*53569 

10 1*46089 
1 1 1*38609 


Arg. Corrn. 

t 

121*31129 
13 1*23649 
141*16169 
151*08689 
161*01209 
170*93729 


Arg. Corrn, 

t 

1 8 0*86249 
190*78762 
20 0-71288 
2 1 0*63808 

22 0*56328 

23 0*48848 


01 

*02 

*03 

•04 

*05 

*06 

•07 

-06 

*09 

•10 

•11 

*12 

*13 

•14 

•15 

•16 

*17 

*18 

•19 

•20 


n 

•00075 

*00160 

•00224 

00299 

*00374 

*00449 

•00624 

*00598 

•00673 

•00748 

•00823 

•00898 

*00972 

•01047 

*01122 

'01197 

•01272 

*01346 

•01421 

'01496 


Arg. OoiTD 

t 

240*41368 
250*33888 
26 0*26408 
270*18928 
280*11443 
290*03968 


•21 

•22 

‘23 

-24 

*25 

*26 

*27 

*28 

-29 

*30 

•31 

*32 

•33 

•34 

•35 

•36 

37 

•38 

•39 

‘40 


u 

•01671 
•01G46 
*01720 
•01796 
•01870 
•01945 
*02020 
*02094 
*02169 
*02244 
*02319 
*02394 
•0246H 
*02543 
•02018 
•02693 
■02768 
*02842 
•0291 7 
•02992 


*41 

•42 

‘43 

*44 

•45 

*46 

*47 

*48 

‘49 

•50 

•51 

*52 

•53 

*54 

•55 

•56 

•57 

*58 

‘59 

•60 


tt 

•03087 

•03142 

*03216 

*03291 

*03366 

•03441 

•03516 

*03590 

•03665 

•03740 

•0.3815 

•03890 

*03964 

•04039 

'041 14 

*04189 

*04264 

•04338 

*0441 3 

•0448S 


'61 

•62 

•63 

*64 

•65 

•66 

•67 

*68 

‘69 

■70 

■71 

•72 

•73 

*74 

*75 

*76 

*77 

*78 

•79 

•80 


XL 

•0456o 

•04638 

*04712 

*04787 

*04862 

*04937 

•05012 

•05086 

*05161 

*05230 

*05311 

•05386 

‘05460 

•05535 

‘05610 

•05685 

•05760 

*05834 

•05909 

*05984 


•81 

•82 

•83 

*84 

*85 

‘86 

•87 

•88 

‘89 

*90 

•91 

‘92 

•93 

*94 

*95 

*96 

•97 

•98 

*99 


n 

•06059 

•0C134 

*06208 

•06283 

*06368 

*03433 

*06508 

*06583 

06657 

*00732 

*06807 

*06883 

*00956 

*07031 

‘07106 

*07181 

•07256 

‘07330 

*07405 


togas 


See note on annual correction mpra. 


0 4*11036 
13*97117 

2 3*83198 

3 3*69279 

4 3*55360 

5 3*41441 


W 

63- 27522 

7 3-18603 

8 2-99634 

9 2*85765 
10 2-71846 
112*57927 


-w 

12 2*44008 

13 2*80089 
142*16170 

15 2 0-2251 

16 1*68332 
171*74413 


W 

181*60494 
19 1 46576 
20 1*32656 
21 1*18737 
22 1*04818 
23 0*90899 


W 

240*7898d 
250*63061 
26 0*49143 
2 7 0*35223 

28 0:21304 

29 0*07385 


•01 

‘02 

03 

•04 


*06 

•07 

*08 

09 

*10 

•11 

*12 

•13 

•14 

*15 

*16 

*17 

•18 

*19 

^20 


X 

*00139 

•00278 

•00417 

*00557 

*00696 

•00835 

•00974 

•01113 

•01233 

•01392 

•01530 

•01670 

*01809 

*01949 

•02088 

•02227 

•02366 

*02505 

*02645 

*02784 


*21 

*22 

•23 

*24 

•25 

•26 

•27 

*28 

*29 

*30 

•31 

*32 

*33 

*34 

*35 

‘36 

•37 

*38 

*39 

*40 


•02923 

*03003 

•03291 

•03340 

•03480 

•03619 

*03768 

*08897 

*04036 

*04176 

*043 1 5 
*04454 
•04593 
•04732 
•04872 
*05011 
*05160 
‘05289 
*05428 
*05568 


*41 

*42 

*43 

*44 

*45 

•46 

•47 

*48 

*49 

‘50 

•51 

•52 

•S3 

‘54 

•55 

•56 

•57 

*58 

*59 

*60 


•05707 
•05846 
•06985 
*061 24 
•062H3 
*08493 
•06542 
•06681 
*06820 
•06959 

*07098 

•C7238 

•07377 

•07516 

•07655 

•07795 

•07934 

•08078 

*08212 

‘08351 


*61 

*62 

*63 

‘64 

‘65 

•66 

•67 

*68 

‘69 

•70 

*71 

•72 

•73 

•74 

*75 

*76 

•77 

*78 

*79 

•80 


•08491 

•08630 

•08769 

*08908 

•09047 

*09186 

*09326 

*09465 

•09604 

•09743 

■09882 

*10022 

‘10161 

'10300 

*10439 

*10578 

•10798 

*10851 

*10996 

*11135 


81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 
32 

93 

94 

95 

96 

97 

98 

99 


*11274 

*11413 

‘11553 

*11692 

•11881 

•11970 

•12109 

*12249 

*12388 

•12627 

•12668 

*12805 

*12945 

•13084. 

•13223 

*18862 

•13601 

•13641 

*13780 
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X CalsadAT to be usel witb Table II| as dixeoted in spaoimen problems, for ascertaiainB the A.D. month 

and dax oorrespondinff to any solar date, Inner tithi, nakshatra, yoga or karana. 
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AsliftdhA'^cont. Bliadrapada<^ont. Karttika wmcont 


Fansba wmcont. 


0 

1 

2 

3 

4 

5 

6 

7 ■ 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
19 
80 
81 
88 

83 

84 

85 

86 
27 
88 
29 


9843 

9687 

9^^ 

937*4 

■o:'T 


8745 

8 1-'*5 

'«'i7 c» 

7966 

7S0© 

::vS2 

7496 

7343 

•71S3 

'7027 

•6870 

-6714 

*6i#»7 

-0401 

■6244 

-6068 

■5932 

'9t^O 

5619 
0462 
5306 


1 
3 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 
1 
2 

3 

4 

5 

6 

7 

8 
9 

10 

11 
12 

13 

14 

15 


0 984 

1 969 
2^953 
S'937 

4 921 

5 906 
6*890 
7*876 
8*859 
P-843 

10^827 

11813 

13*797 

13^781 

14765 

15 760 

16*734 

17 718 

18*703 

19- 687 

20- 671 
21*656 
22-640 

23 624 

24 609 
:5 593 
'Zh 5 1 i 

oCKC 
0992 
1-970 


64 -9673 

65 -9616 

66 *9360 

67 *0iO3 

68 *9047 

69 *8891 

70 8734 

71 8578 


9*858 
10842 
11*827 
12-811 
18 795 


6 

7 

8 
9 

10 
11 

12 15764 

13 16*749 


14*780 


128 

129 

130 

131 

132 

133 

134 

135 


*9502 

-9346 

•9189 

9083 

•8876 

•8720 

*8563 

•8407 


11 18-732 

12 19-716 

13 20 700 

14 21-685 

15 22-669 

1 23’664 

2 24-638 

3 25-622 


72 

8421 

14 17 733 

136 -S251 

4 26 607 

73 

8265 

15 18 717 

137 -8094 

5 

0-036 

74 

8108 

1 19*702 

138 ‘7938 

6 

1-021 

75 

1 952 

2 206S6 

139 7781 

7 

2-006 

76 

7795 

a 21*670 

140 -7625 

8 

2-989 

77 

76S0 

4 22^655 

141 *7468 

9 

3074 

78 

7482 

5 23*639 

142 -7312 

10 

4-958 

79 

7326 

6 24*623 

143 -7165 

11 

5-942 

80 

7169 

7 25 608 

144 -6999 

12 

6*927 

81 

7013 

8 26-592 

145 -6842 

13 

7-911 

82 

6856 

9 0022 

146 ‘0686 

14 

8-896 

83 

6700 

10 1006 

147 -0529 

15 

9-880 

84 

6543 

11 1-991 




86 

0387 

12 2975 




86 

6231 

13 3-959 

Asvma. 


87 

6074 

14 4-944 




88 

5918 

15 5-928 

148 *6373 

1 

10864 


lyeshtiLa 


30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 
43 

50 

51 
62 

53 

54 

55 

56 
67 

58 

59 


5149 

4830 

' -jj^** ' 

45:,:3 

iJiO 

4054 

3898 

■r741 

3585 

3428 


1 

C 

3 

4 


6 


y-^2 

3115 

2802 

•„»64‘ 

.459 

•2-1- 

2170 

1 -r :• 

• 

* 4 • 

: 55 1 

•12;-^ 
-10- 1 
'0^25 
•07» 8 
CKl2 


8 

9 
10 
11 
1-2 

13 

14 
16 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 
11 
12 

13 

14 

15 


2efr:‘ 

3 - 94.5 

4 929 
5913 
6898 
7882 
3*866 
0851 
10835 

11- 819 

12- 804 
1378S 
14773 
15’757 

16 741 

17 7-26 

18 710 
10r94 
L O '-"7 9 
2ri.'i3 
•J2 0>7 
23-632 

2 1 6 'i 6 

•J5 COO 
2*7 585 
u-OSo 

1- 983 

2- 968 

3- 952 


Ashadlia. 


192 

193 

194 

195 

196 

197 

198 

199 

200 
201 
202 

203 

204 

205 

206 


-9332 

•9175 

•9019 

•8862 

•3706 

•8549 

•8393 

•8236 

-8080 

•7924 

•7767 

•7611 

•7454 

•7*298 

•7141 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 


0051 

1- 035 

2 - 020 
3-004 
3-988 
4973 
6-957 

6- 941 

7- 9-26 

8- 910 
9 894 

10879 

11- 863 

12- 843 

13- 832 


256 

257 

258 

259 

260 
261 
262 

263 

264 

265 


•9161 

•9005 

•8818 

•8692 

•8535 

•8379 

•8222 

•8066 

•7909 

•7763 


6 

7 

8 
9 

10 

11 

12 

13 

14 
•15 


8-925 

9*909 

10893 

11- 878 

12- 862 
18-846 
14-831 

16- 815 
16*799 

17- 


Phalgiina**c(mt. 

320 -8991 11 17-798 

321 -8834 12 18-7a3 

322 -8678 13 19*767 

323 -8521 14 20 751 

324 *8365 15 21-736 

Chaitra (when there 
is no adhika maea). 


784 


Iffagha. 


Xffargasirsha. 


89 -5761 

90 -o€C5 

91 *5448 

92 -5292 

93 5135 

94 -4979 

95 -4822 

96 ’4^6 

97 *4509 

98 -4333 

99 -4196 

100 ‘4040 

101 - 38 S 3 

5 102 3727 

103 '3571 

104 '34U 

105 *3-258 

10 6 -3101 

107 -2945 

108 -2788 

109 2832 

110 '2473 

111 -2319 

112 -2162 

113 ‘20*j6 

114 

115 

116 "1536 

117 -!3S0 

118 1233 


1 6*912 

2 7-8^7 

5 8-881 
4 9 865 

6 10850 

6 11 834 

7 12 818 

8 13-803 

9 14 787 

10 15-771 

11 16-756 

12 17*740 

13 18-725 

14 19 709 
16 20693 

1 21*^78 

2 22 662 

3 23-646 

4 2'i’631 

5 25'615 

6 26 599 


7 

8 
9 

10 

11 

12 

13 

14 

15 


0*029 
1*013 
1'998 
2*982 
3’966 
4951 
5‘935 
6 920 
7*904 


150 

151 

152 

153 

154 
156 

156 

157 

158 

159 

160 
161 
162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

177 


•6060 

-5904 

•5747 

-5591 

•5434 

-5278 

•5121 

-4965 

•4808 

-4652 

•4495 


■4380 

-4182 

•4026 

-3b69 

■3713 

‘3556 


3 12-833 

4 13-817 

5 14-802 

6 15-786 

7 16-770 

8 17-755 

9 18'739 

10 19-723 

11 207o8 

12 21*692 

13 22-676 

14 23*661 

15 24 645 

1 25*630 

2 26-614 

3 0044 


4 1*028 
-3400 5 2 01-i 

•3244 6 2-997 

•3087 7 3*981 

•2981 8 4 965 

■2774 9 5-950 

•2618 10 6-934 
•2461 11 7-91S 
•2305 12 8-903 
•2148 13 9-887 
•1992 14 10-872 
■1835 15 11*856 


207 

208 

209 

210 
211 
212 

213 

214 

215 

216 

217 

218 

219 

220 
221 
222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 


236 


•69^5 
■6828 
•6672 
•6515 
‘6359 
6202 
‘6U46 
-5889 
•5783 
•5576 
•E420 
•5•^64 
•5107 
•4951 
•4794 
■4038 
•4481 
•4325 
•4168 
'4012 
*3855 
•3699 
'3542 
•3388 
■3229 
-3073 
2916 
■2760 
•2604 
•244V 


1 14-816 

2 1 5-801 

3 16-785 

4 17-769 

5 18-754 

6 19 733 

7 20-722 

8 21-707 

9 22-691 

10 23'676 

11 24-660 

12 25-044 

13 26*628 

14 0058 

15 1043 

1 2027 

2 3011 

3 3'996 

4 4 ' 980 

5 6*964 

6 6-949 

7 7‘933 

8 8-917 

9 9-902 
10 10-886 

11 11-870 

12 12-855 

13 13-839 

14 14-824 

16 15-808 


266 

267 

268 

269 

270 

271 

272 

273 

274 

275 

276 

277 

278 

279 

280 
281 
282 

283 

284 

285 

286 

287 

288 

289 

290 

291 

292 

293 

294 

295 


■7597 

■7440 

•7284 

■7127 

•6971 

•6814 

•6658 

‘6601 

•6345 

■6188 

-6032 

■5875 

■6719 

•5662' 

•6406 

■5249 

•6093 

•4937 

•4780 
•4624 
•4467 
'4311 
•4154 
*3998 
-3841 
-3685 
•3528 

-3372 

‘3215 
•:'.059 


3 

2 

3 

4 
6 
6 
7 


8 
9 
10 
11 
12 

13 

14 

15 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


18- 768 

19- 763 
20737 

21- 721 

22- 706 

23- €90 

24- 674 

25- 659 
^6-643 

0- 073 

1- 057 

2- 041 
3*026 
4*010 

4 - 995 

5- 979 
6*903 
7*948 
8*982 
9*916 

10-901 
11*886 
12*869 
13*854 
14*838 
15-822 
16*807 


325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 


■8208 

*8052 

■7895 

■7739 

•7582 

•7426 

*7269 

*7113 

•6957 

-6800 

-6644 

-6487 

•6331 

•0174 

•6018 

•5861 

•5705 

‘5548 

•5392 

-5235 

•5079 

‘4922 

■4766 

*4610 

*4453 

•4297 

•4140 

•3984 

•3827 

•3671 


1 22-720 

2 23-705 

3 24-639 

4 25-673 

5 26'65't 

6 0087 

7 1*072 

8 2*056 

9 3*040 

10 4-025 

11 5-009 

12 6-993 

13 6*978 

14 7-982 
] 5 8-947 

1 9*931 
Z 10-915 

3 11*900 

4 12-884 

5 13*868 

6 14*863 

7 15-837 

8 16-821 
9 17-806 

10 18*790 

11 19*774 

12 20769 

18 21-743 

14 22-727 

15 23*712 


17*791 

:8*775 

19-760 


Chaitra (when there 
is adhika maea). 


Fkalguna. 


Fausha 


Karttika. 


Bhadrapada. 


60 

61 

62 

62 

68 


02C9 

•0142 

£629 


1 

2 

3 

4 

5 


4 936 
6921 

6- 905 

7- t-8y 

8- 874 


119 

120 
121 
122 

123 

124 

125 

125 

126 

127 


1007 

0911 

0754 

0598 

0441 

0285 

0128 

9972 

9815 

■9659 


1 8-888 

2 0-873 

3 10857 

4 11-841 

5 12-826 

6 13-81*i 

7 14-794 

8 15-779 

9 16-763 
10 17-747 


178 

179 

180 
181 
182 
383 

184 

185 

186 

187 

188 
188 

189 

190 

191 


1679 

1522 

1366 

1209 

1053 

0898 

0740 

0584 

0427 

0271 

0114 

9958 

9801 

9645 

0498 


1 12-840 

2 13 825 

3 14-809 

4 15-793 

5 16-778 

6 17-762 

7 18-746 

8 19-731 
•t 20-715 

10 21-699 

11 22-684 

12 23-668 

13 24-652 
J4 25-637 
15 26*621 


237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250 

251 

251 

252 

253 

254 

255 


2291 

2134 

1978 

1821 

16*^5 

1508 

1352 

1195 

1039 

0882 

0726 

0509 

0413 

0267 

0108 

9944 

9787 

9631 

9474 

•931S 


1 16-792 

2 17-777 

3 18-761 

4 19*745 
6 20-730 

6 21*714 

7 22-698 

8 23-688 
9 24-667 

10 25*051 

11 26-636 

12 0*065 

13 1*060 

14 2034 

] 6 3-019 

1 4003 

3 4*987 

3 5-972 

4 6'956 

6 7*940 


296 

297 

298 

299 

300 

301 

302 

303 

304 

305 

306 

307 

308 

309 

310 

311 

312 

313 

314 

314 

315 

316 

317 

318 

319 


•2902 

•2746 

-2689 

•2433 

•2277 
•2120 
•1964 
■1807 
•1651 
• 1494 
•1338 
•1181 
•1025 
•0868 
•0712 

•0555 
•0399 
•0242 
•008G 
•9929 
•9773 
•9617 
■9460 
•9304 
9147 


1 20-744 

2 21-720 

3 22-713 

4 23-697 

5 24-082 

6 25*060 

7 26-650 

8 0080 

9 1*064 

10 2-049 

11 3-C33 

12 4017 

13 6*002 

14 6*986 

15 6*971 

1 7*955 

2 8-939 

3 9-924 

4 10-908 

5 11-892 

6 12*877 

7 18*861 

8 14-845 

9 16*830 
10 16S14 


355 ‘3514 

356 '3358 

357 *3201 

358 *3045 

359 ‘2888 

360 ‘2732 

361 -2575 

362 *2419 

363 '22G2 

364 -2106 

365 -i960 

366 *1793 

367 -1637 

368 ‘1480 

369 ‘1324 

370 1167 

371 -1011 

372 -0354 

373 -0698 

374 -0541 

375 -0385 

376 0228 

377 -0072 

377 -9915 

378 ‘9759 

379 -9602 
380*‘944('> 
381 *9290 
388 ‘9133 
383 .8977 


1 24-696 

2 26*681 
8 26-665 

4 0 095 

5 1*079 

6 2063 

7 3-048 

8 4-032 

9 5-016 
10 6-001 

11 6-985 

12 7-969 

13 8-954 

14 9-938 

15 10923 

1 11-907 

2 12-891 

3 13-876 

4 14-860 

5 16-844 

6 16-829 

7 17-813 

8 18-797 

9 19-782 
10 20-766 

11 21-750 

12 22-735 

13 23-719 

14 24-703 

15 25-688 
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0 

1 
2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 


TAB^E I Cii) — cont 

Jupiter's Cycle of 60 years-Korthera System, showiag 


• i • 


Vijay* 

Jaya 
Manmaiha 
Darmukha 
Hemalamba 
Vilamba 

Vikarin 
Sarvari 
Plava ... 
Sobhakrit 
Sobhana 

Krndhin 

Vi^Tavasn 

Parabhava 

Plavanga 

Kllaka 

Saumya 

Sadharai^a 

Virodbakrit 

Paridhavin 

Framadii: 

Ananda 
Bakshasa 
aala ... 
PiAgala 
KaUyukta 


• • t 


• 6 • 


S * • 


a • • 


lies 12 29 

70 30 

71 SI 

72 32 

73 33 

74 34 


suppressed years. A.D. 280 to A.D. 2000— 


• « * 


• mm 


* ■ « 


» i* 
mm* 


• t • 


**• 


A * • 


a* • 


• 1 1 


i ■ t 


Siddhartin 

Baudra 

Darmaii 

Dandabhi 

Rodbixodgariii 


76 
7« 

77 

78 

79 

60 

81 

82 

83 

84 

85 
8d 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 
93 
99 




« a» 


mm* 


V** 


Haktakaha 

Krodhana 

Kshaya 

Prabbava 

Yibbava 

Sukla ... 

Pramoda 

Prajapati 

Angiras 

orlmakha 

4 

Bhara 

Yava 

Dhatri 

Idyara 

Bahadhauya 


Pramathin 
Vikrama 
Vyisba 
ChitrabhaDD ... 
Sabhana 


... 12 00 
01 
02 

03 

04 


• * f 


m *• 


mm* 


mm*. 


51 

52 

53 

54 

55 

56 

57 

58 

59 


Taraoa 
Parthiva 
Vyaya 
Sarvajit 
Barvadharin .. 


mm* 


• mm 


Virodhin 

Vifciita 

Ehara 

Nandaca 


■ * • 


t ■ • 


**• 


05 

06 

07 

08 

09 

10 
11 
12 

13 

14 

16 

16 

1/ 

15 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 


35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

60 

m * m 

51 

52 

53 

54 

55 

56 
67 

58 

59 
00 
61 
62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 
81 
82 

83 

84 

85 

86 
87 


1347 

48 

49 

50 

51 

52 

o3 

54 

55 

56 

67 

68 
69 
60 
61 
62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 


12 88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
1300 

01 

02 

03 

04 

05 

06 

07 

08 

09 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 
SI 

32 

33 

34 
36 

A P • 

36 

37 


38 98 

39 99 

40 1400 

41 01 

42 02 


14 07 

08 

09 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 

• mm 

21 

22 

23 

24 

25 
26. 

27 

28 

29 

30 

31 


14 66 

15 35 

0 

15 85 

16 44 

17 03 

67 

jtm 

26 

1 

86 

46 

04 

G8 

27 

2 

87 

46 

05 

69 

28 

3 

88 

47 

06 

70 

29 

4 

89 

48 

07 

71 

so 

5 

90 

49 

08 

72 

31 

6 

91 

50 

09 

73 

32 

7 

92 

51 

10 

74 

83 

8 

93 

52 

11 

75 

34 

9 

94 

53 

12 

76 

35 

10 

95 

54 

13 


77 

78 


/ 

80 

81 

82 

83 

84 

85 

86 

87 

86 

89 

90 

91 


36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 


48 

44 

45 

46 


03 

04 

05 

06 


57 

58 

59 

60 
61 

62 

63 

64 

65 


16 

17 

18 

19 

20 

21 

22 

23 

24 


76 

77 

78 

79 

80 

81 

82 

83 

64 


11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 


51 

52 

53 

54 

55 

56 

57 

58 

59 


96 

97 

98 

99 

16 00 


01 

02 

03 

04 

05 

06 

07 

08 
09 


73 

32 

92 

51 

26 

10 

74 

38 

93 

52 

27 

11 

7o 

34 

94 

53 

28 

12 

76 

35 

95 

54 

29 

13 

77 

86 

96 

65 

30 

14 

78 

37 

97 

56 

31 

15 

79 

38 

98 

67 

32 

16 

SO 

30 

99 

58 

33 

17 

61 

40 

1500 

59 

34 

18 

82 

41 

01 

00 

35 

19 

88 

42 

02 

61 

36 

20 

84 

43 

03 

62 

37 

21 

85 

44 

04 

63 

38 

22 

86 

45 

05 

64 

39 

29 

87 

46 

06 

65 

40 

24 

88 

47 

07 

66 

41 

25 

89 

48 

08 

67 

42 

26 

90 

49 

09 

68 

43 

27 

91 

50 

10 

69 

44 

28 

92 

51 

11 

70 

45 

29 

93 

52 

12 

71 

46 

80 

94 

58 

18 

72 

47 

31 

95 

54 

14 

78 

48 

82 

96 

55 

mm* 

74 

49 

88 

97 

66 

15 

76 

50 

34 


35 

36 

37 

38 

39 


55 

56 
67 

58 

59 

60 
61 
62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 
78 
74 

76 

76 

77 

78 

79 

80 
81 
82 

83 

84 

85 

* • 4 

86 

87 

88 

89 

90 

91 

92 

93 

94 
96 

96 

97 

98 


14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 


64 

65 

66 

67 

68 

69 

70 

71 

4mm 

72 

73 

74 

75 

76 

77 

78 

79 

80 
81 
82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 


40 99 

41 17 00 

42 01 

43 02 


54 

65 

56 

57 

58 

59 

60 
61 
62 


13 

14 

15 

16 

17 

18 

19 

20 
21 


23 

24 

25 

26 

27 

28 

29 

30 

31 
33 

33 

84 

So 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 
61 
52 


34 

93 

53 

35 

94 

54 

86 

95 

55 

37 

96 

56 

38 

97 

* • * 

39 

9$ 

67 

40 

89 

58 

41 

1800 

59 

42 

01 

60 

43 

02 

61 

44 

03 

62 

45 

04 

68 

46 

05 

64 

47 

06 

65 

48 

07 

66 

49 

08 

07 

50 

09 

68 

51 

10 

69 

52 

11 

70 

63 

12 

71 


72 

78 

74 

75 

76 

77 
7S 

79 

80 


18 81 
82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

1900 

01 

02 

08 

04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

14 
16 
16 

17 

18 

19 

20 
21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

82 

83 

84 

35 

36 

87 

38 

89 

40 


19 41 

42 

43 

44 

45 

46 

47 

48 

49 
60 

51 

52 

53 
6( 

65 

56 

57 

58 
69 
60 

61 

63 

63 

64 

66 

66 

67 

68 

69 

70 

71 
73 

73 

74 

75 

76 

77 

78 
70 
80 

81 

82 

83 

64 

85 

86 

87 

88 

89 

90 

91 

92 
98 

94 

96 

06 

97 

98 

99 
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TABLE I' 





TO (t);. NAMES OF MONTHS AND TITHIS 


TABLS I (iil). 
SSontlifl. 

Bury a siddliaiita. 


Arya aiddhaiita 


ri 

'SSg 

0 u 

AA 

a 0 

... • 

« 

m 

xt 

a 

0 


f 

.9 M 

•Id 

m a 

0 

QS d 

“ Qt^ 

h ^ 0'S 

•*- 0 V- M 

0 m M N 

® 0 0 

0 J n P 

tl 'd .2 h 

S 19 ) 

q M ii4 0 Q 

Q 0 pD 03 

s 

\ 

0 0 +-■ Q 
n. d 

© 0) 

3 m 

-* — 

0 

|4 


a 

*p4i 

a 

a in . 
tolar 



^ 6 S 

s 

c." 

N a a 

s J 5 

bp « A 

s 

Om m 
fl dl pS 

^ M'S 

ajg 
gn s 

p 

ft 

a 

"o 

■ 

a 

a 

fri 


fO ® 

u 

ts 

i-g 

6 S 

S 9 

fl 0) 0 S 

■s § sfSfg 

g-o-ia 

d ® Is 

a IfcfS 

0 R ^ lO 

«tJ P C-S 
® ta p 
>*.3 § 
0 «s 2 

u fl R P 
dfi ® *r* d 
Q 0 q 

6 P ® g 
0 c3 jo 

a 

M 

— 

^ 0 
d .z 

— 

© 

m 

•M CB ja 

c g ^ 

0 S a 

>% 

d 

0 j* ^ 

S 0 

S 0 B 

Moment of 
kranti ; or 
of daja u 
beginning of 
tolar month. 

Efitha 

(Mai. 

Yaifekha ... 

Ghittiral 

* • 1 

80*93628 

■ • i 

a ■ ■ 

t *» 

1 

27*6646 

80*92600000 


Mddam). 

Yrish&bha 

(KaL 

Jyesh^ha ... 

T.igili 

• * ■ 

31*42028 

80*93528 

29*63059 

1*976 

2 

55*1092 

81*40111111 

30*625000 

Sdavuzi), 
Kithima ... 

Aaba^ha ... 

Ani 

* • ■ 

31*64472 

62*35555 

50*06117 

3*962 

3 

82*6688 

a 

31*60722222 

62*3261111 

£arkaV%ka ... 

Bravai^a 

Adi 

*#• 

31*47528 

94*00028 

88*69176 

5*928 

4 

110*2184 

81*46777777 

93 9333333 

dbbha 

Bhadrapada. 

Arani 

• « « 

31*01861 

125*47655 

118*12235 

7*904 

5 

137*7730 

31*03472222 

125*1011111 

Kanji 

ASyina ... 

Pnrat^&i 


30-44138 

156*49417 

% 

147*65293 

9*880 

6 

165*3276 

80*45660066 

156*4358838 


Earttika ... 

Aippadi 

* • • 

29*89333 

186*93655 

177*18353 

11*858 

7 

192*8822 

29-D(}38383a 

186*8926000 

Tn^hika ... 

Margadiraha. 

Earttigai 

• 4 « 

29*49027 

216*82888 

206*71411 

18*882 

8 

220*4368 

29*50861111 

216*7958833 

Bbanas ... 

PanBha 

Margali 

« « • 

29*31777 

246*31916 

236*24470 

15*808 

9 

247*9914 

29*35055555 

246 3044444 

Hakaia 

Magha 

Tai 

# ■ A' 

29-44805 

275*63694 

265*77529 

17*784 

10 

276*5460 

2945666666 

276 6550000 

Eaxobha ... 

■ 

Fbalgnna ... 

Mati 

>•« 

29*82027 

805*08499 

205*30588 

19*760 

11 

803*1006 

29*80833883 

306*1 ll6f;66 

Mina 

Ohaitra ... 

Pafiguni 

1 « ■ 

30*85848 

334*90527 

824*83647 

1 

334-3C705- 

21*736 

12 

330*6552 

30*33876157 

834 920COOO 






365*26876 

23*712 

13 

358*2098 


365*2586806 







383*89764 

25*688 






TABLE X (iy). (See p. 30 of Text) 


Limits of Adhika montks. 



Before, 


Before. 


TMtekh. 

... 1*40469 

Bhadrapada ... 

8*84122 

• it 

Jyetb^ha 

... 3*29438 

Aivlna 

9*75201 

PhalguDa 

Aflhft4ha 

... 5*40851 

Earttika ... 

10*11475 

Ohaitra 

1 .* 

^raya^ 

... 7*35820 

tat 

• it 

til 


Limits of Eshaya montka 


After. 

Before. 

Marga^irsha 

After 

Before. 

* • * 

# * ■ 

... 10*07446 

10*11475 

9*77912 

10*00880 

Paueha 

... 9*86164 

10*07447 

10*06880 

10*89170 

Mugha 

. .. 9*77910 

9*801 64 

t •« 

iit 

« « 

• * t 

• ta 


TABLE 1 (y). 
Tithis. 


D aratioD 


Names of 

of tithiB. 



tithis. 

Daja. 




0*98435 

1 

Sakla 

Pratipada. 

1*90870 

2 

Do, 

Dvitiva. 

p- 

2*95306 

3 

Do. 

Tritiya. 

3*93741 

4 

Do. 

Ohatarthi. 

4*92176 

5 

Do. 

Panchami. 

6*90612 

6 

Do. 

Shashtbi, 

6*89017 

7 

Do. 

Saptami. 

7*87482 

8 

Do. 

Ashtami. 

8*85918 

9 

Do. 

Navami. 

9*84353 

10 

Do. 

Da6ami. 

10*82788 

11 

Do. 

Kkada^i. 

11*81223 

12 

Do. 

Dvada^i. 

12*79659 

13 

Do. 

Trayodafii. 

13*78004 

14 

Do, 

Chatnrda^i. 

14-76529 

15 

Paur^ami. 


Duration 



Names of 

of tithis. 



tithis. 

Days. 




15-74965 

1 

Krishna Prathama. 

16*73400 

2 

Do. 

Dvitiya. 

17*71835 

3 

Do. 

Tritiva, 

18-70270 

4 

Do, 

Chatartlii. 

10*68706 

5 

Do. 

Panchami. 

20-G7141 

6 

Do. 

Shashthi. 

21-65576 

7 

Do. 

Saptanii. 

22*64012 

8 

Do, 

Ashtami. 

23*62447 

9 

Do, 

Nayaini. 

24*60882 

10 

Do. 

Da6ami. 

26*59318 

11 

Do. 

Ekadafii. 

26-57753 

12 

Do. 

Dvada^i, 

27*66188 

13 

no. 

TrayodaSi. 

28*54623 

14 

Do, 

Chatardudi. 

29-53059 

15 

Amayasya. 
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d ^ • 
d 00 
d 

^ ^ 37 

s £ JM 
'O c3 c9 
^ S S 

O 


^ ftkshatra 


TABLE I Cvi), 


s. 


1 A^cinl 

2 BhaniQl 

3 Kriltika (Tam. Kimt- 

tic&i). 

4 Kohiol 

5 Mrigasiras (Tam. 

Miniga'jiram). 

6 Ardra (Tam. Arndpu 

or Tirnvadirat), 

“ Pnnar7tisii 


s 1 

O C9 

-w it: J5 — 
o ® e 
-® 2 -« ® 
.-ado* 
® 'O c 

O 


Days. 

1‘0U91 

202383 

303r»74 

4*04765 
5 05957 



Tofifas. 


® bo? 

<D C ^ 

* ^ * .ml a 

-4^ 

— 2 © 
® « S 

Q 


Aftvin 

Tama 

Agni 


• • • 


Prajupati ... 
Soma 


8 Pa^hya 


(Tam. 


607148 R„ara 


7*08340 

8*09631 


*< « • 




Brihaspati ... 


r* ^ 

^ ^ 

•S bo 

^ m ^ 
n ~ ^ 

D ** 


Days. 

1 Oil. 91 
1*51787 
2*52978 

4*04765 

6*05956 

5*56552 

7*08339 

8*09531 


2 • 
*3 * 

O - S 

» ^ 43 
^ (C ^ 

d 44 M 

^ C 3 CD 

3 flw 

Q 


Days, 


© © 
« © 
c bo 

5 ® 

j? 


1*0 

1*5 

2*5 

4*0 

6*0 

6*5 

7*0 

8*0 


9 

Ai^lesba (Tam. Ayil- 

yam). 

9*10722 

Sarpah 

8*60126 

8*5 

10 

Magha (Tam. 

Magham). 

1011914 

Pita rah 

9*61313 

9*5 

11 

ParTa.PhalguDi(Tams 

Pttrain). 

11*13105 

Bhaga 

10*62510 

10*5 

12 

(Jttara>Phnlgniil 
(Tam. nuiram). 

12*14297 

Aryaman ... 

12*14297 

12*0 

13 

Hasla (Tam. Has. 
tarn). 

13*15486 

Suvitri 

13*16488 

13*0 

14 

Chaitra (Tam. 

Ohittirai), 

14*16679 

Trashtri ... 

14*16679 

14*0 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


Tishka mba. 
Priti 

Ayufthrnafc ... 

Sanbhagya. 

Sobhaua 

Af:igau4a ... 
Snkarman ... 

Sala 

Ganda 

Vriddhi ... 
Dhpuva 

Vyaghata ... 
Harabaaa 


r 


ajra 


• 1 « 


Siddhi ... 
V yaripata ... 
Vnriyas 
P’irigha ... 
Si7u 


16 Vi^kha (Tam. Tiaa.. 

kam). 

17 Aaaradh5 (Tam. 

Ana ah am). 

18 Jyeahtha (Tam. 

Eottai). 

19 Mala (Tam. MOlam). 

20 Parva-Asha^ha (Tam* 

Paradam). 

21 Uttara Aaha^ba 

(Tam. UUirudam). 

22 Srarapa (Tam. 

Tiruvonam), 

23 Sraviahta or Bhanish- 

tba (Tam. Avittam). 

24 Batabhiah « j or Sataraka 

(Tam. Sadayam). 

25 PfirVa^-Bhadrapada 

(Tam. Pnrattadi). 

26 Ufctara'Bhadrapada 
(Tam. UttiraCtadi). 

27 Beratl 


2 tt 

- -J m 

g g e8 

t; bo 

— = o 
.O'O >* 


Days, 

0*94149 

1*88298 

2*82447 

3*76596 

4*70745 

5*61894 

6*59043 

7*53192 

8-47341 

9*41489 

10*36638 
11*29787 
1 2*23936 
13*18085 
14*12234 

15 06383 
ie’0uo32 
16*94681 
17*88830 
18*62979 


15*17871 

16*19062 

17*20273 

18*21445 

Vayn 

Indragni ... 

Mitra 

Indra 

14*67275 

16*19062 

17*20253 

17*70849 

( 

14*5 

16*0 

17*0 

17*5 

21 

22 

23 

24 

25 

Sidclha 

Sadliya 

Snbha 

Sukla 

Brahman ... 

19*77128 

20*71277 

21*65426 

22*59575 

23*53724 

19*22636 

20*23828 

Xirriti 

Apah 

18*72040 

18*6 

26 

27 

Indra 

Vuidhriti ... 

24*47873 

25*42022 

21*25019 

32*26210 

V'aTadflva 

Brahma. 

Vishnu 

19*732.12 

21*25019 

22*26210 

19*5 

21*0 

21*3217 

(Abhijit) 

22*3217 




23*27402 

Tamara 

23*27401 

23*3217 




24*28593 

Taruiiu 

23*77997 

23*8217 




25*29785 

Aja Ekapad. 

24*79188 

24*8217 




26*30978 

27*32167 

Ahi Bu- 

ll hnya. 

Pushan 

26*30975 

27*32167 

26*3217 

37*3217 






TABLE I (vii). 


Karan as. 


Kimstoghna 

Bava 

Bslava 

Kaolava 

Taitila 

Gara 

Banija 

Vishti 


t • • 

4 * * 

t ■« 

« i« 

• • • 


(or Bhadra). 


2, 9, 16. 28, 30, 37. 44. 51, 

3, 10, 17. 24, 31, 38, 45, 52, 

4, 11, 18, 25. 32, 39. 46, 53. 

6, 12, 19, 26, 33, 40, 47, 54. 

6, 13, 20, 37. 34, 41. 48. 55, 

7, 14, 21. 28, 35, 42, 49, 56, 

8, 16, 23, 29, 35, 43, 50. .57, 


58 = Saknni, 

59 = Naga. 

= Olhatuehpadft, 


51 
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TABUS U. — NEW MOONS AND ICLITSIS 


TABDS XX.-»8olar years and new moens 
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4 Jr 

1 D 

5 D 

4 Jr 

2 D 
7 Jr IS 

5 Jr 2 

2 D 22 

1 Jr 10 

5 D 30 

3 D 19 


26 2 Jr 


6 D 
3 D 


1 D 50 *34 29 

5 N 24#0-7l 


7 
27 

160 

8 


31 

32 

34 


2 Jt 
7 D 24 

6 Jr 12 

3 Jr 

7 D 

0 Jr 


1 

20 


37 

39 

40 


4 D 
1 D 

7 Jr 

4 D 

8 Jr 

1 Jr 

5 D 


8 

29 

18 



25# 

13 

3 

22 


*65 

•02 

■92 

*29 

•65 

*63 

92 

28 


•97 

•34 

71 

•61 

•97 

•34 

*24 

•61 

•97 


87 

24 

13 




*60 

•87 

•77 

•13 

•60 

•40 

•77 

•66 

•03 

40 


42 4 Jr 10 


•29 

66 

•03 

•93 

•29 

1*60 

•66 

•93 

*82 

•19 

■56 

* 1 r 



1 

D 

30 


6 

1) 

20 

45 

4 

Jr 

6 


•> 

md 

G 

D 

D 

27Q 

16#i 

48 

5 

Jr 

4 


2 

D 

28 

50 

1 

Jr 

11 

51 

It 

Jr 

1 


3 

D 

21 

53 

2 

Jr 

8 


6 

D 

28 


4 

D 

16 
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Day. 

0 *0 

*»« * ^ 

S 2 a 

g ® 3 

^ ^ 

ts 

el 

P 

0 

1 
& 

1 5 Jr 

18 

•29 f ? ^ 

11 

•82 



U Mr 13 

■36 


82 

18 


5 

6 


8 

9 


4 F 1 *18 

1 Jr 21 -55 

7 F 9 "45 

4 Jr 28 *82 

2 Jr 18 -18 


6 Mr 2 
3 F 20 



IF 6# 

5 Jr 26#0‘45 6 P 
2 Jr 14# '81 4 F 


1 Ml* 9 

27 

160 

2 Mr 7 


6 F 
3 F 


24 

18 


4 

•18 


1 

F 

2 

•71 

3 

Mr 

4 

24 

*55 

11 

6 Jr 

23 

•08 

7 

F 

21 

12 

•45 


4 

F 

10 

*98 

6 

Mr 

11 

31 

•81 

13 

2 

Jr 

30 

*84 

3 

V 

28 

21 

*18 

14 

6 

Jr 

19 

•71 

1 

P 

SUB 

18 

9 

•08 


6 

F 

7 

*61 

7 

Mr 

90 

29 

*46 

16 

2 

Jr 

27 

*98 

4 

F 

26 

17 

*81 

17 

7 

Jr 

160 

•34 

1 

P 

14# 

50 

•71 


6 

F 

4 

•24 

7 

Mr 

0 

260 

•08 

19 

8 

Jr 

24 

•61 

6 

F 

23 


22 


24 

25 


27 

28 


30 


2 F 12 

6 Jr 31 
4 Jr 21 

3 F 9 

7 Jr 29 

4 Jr 17 

3 F 


'51 4 Mr 13 

'87 1 Mr 2 
24 6 F 19 

14 4 Mr 10 


‘50 

*87 


2 P 
6 F 


2 

1 



6#077 

1 Jr 26# ‘14 
5 Jr 15 *60 


6 Mr 7 

2 P 

7 F 


•71 

•08 

■98 

‘35 

•71 

•61 

‘98 

*36 

*24 

*61 

•61 

•87 

*24 

*14 

•61 

•87 

•77 

*14 

•04 

•40 

•77 

•67 

•08 

‘40 

30 


33 


35 

36 


38 


41 


43 

44 


46 

47 


49 


4 F 2 

1 Jr 22 
7 P 10 

5 Jr 81 

2 Jr 19 

I F 7 

6 Jr 27 

3 Jr 17 

1 F 3 
6 Jr 24 

5 F 12 

2 F T 

6 Jr 20 

5 F 8 

3 Jr 29 

7 Jr 18 

6 F 0 

3 Jr 23 
1 Jr 15 



*40 

•77 

•67 

•03 

•40 

•30 

•66 

•03 

93 

•30 

•19 

•56 

•93 

•88 

■19 

•5t} 

•46 

•82 

*19 


29 

17 


52 


54 

55 


7 P 3 

4 Jr 22 

3 F lu 

7 Jr 30 
20 

60 *99 

1 Jr 270 

5 Jr ICQ 


6 Jr 
3 F 


*09 

•46 

•35 

•72 

09 


35 

72 


14 

5 Mr 3 
3 P 21 

2 Mr 12 

6 P 

3 F 

2 Mr 8# 

7 P 26 

4 P 16# 

3 Mr 5 
7 F 22 

6 Mr 13 

4 Mr 2 
IF 19 

7 Mr lOQ 

4 F 27#0'; 

2 P 17*0'C 

7 Mr 6 

5 F 
2 F 

1 Mr 

5 P 

4 Mr 11 


• 6 ' 

■ 0 ; 


24 

13 

3 

20 


2 Mr 
6 P 

6 Mr 

2 F 

7 P 


1 

18 

8 # 

25i 
15 


For titbis by Brubma eiddbinta, add algebraioaUy - *02 to tbe above. 
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Com- “ 

nionce' "c ^ 

meat of * = 



3156 112 

• 

loM 

•2147 1*5663 16*233 

.1157 113 

m m 9 

14M 

■4735 20*2052 14*366 

3153 114 

a • 

14M 

*7322 9 3135 10‘523 

3159 115 


14M 

•9910 27-95U 8'656 

3160 116 

• V • 

13M 

2497 17 *0607 4*814 

3161 117 

«■ a » 

14M 

•5085 6 1690 0*971 

3162 118 


UM 

*7672 24*8078 28*659 

3163 119 

« a • 

1511 

*0260 13*9161 22*816 

3164 120 

a • A 

15M 

2843 3 0244 18*973 

3165 121 

• A A 

14M 

*5435 21*6633 17*107 

3166 122 

a A a 

141C 

8023 ia77l6 18*264 

3167 123 


loM 

•0610 29*4105 11*397 

3168 124 

« A « 

15M 

■8198 18*5188 7*554 

3169 125 

• * 

UK 

5785 7*6271 3*712 

3170 120 

a « A 

14M 

*8373 26*2660 1*845 

8171 127 

* • • 

15M 

•0960 15*3743 25*557* 

3172 128 

♦ *« 

15M 

■3548 4*4826 21*714 

3178 129 

•AC 

14M 

•613G 23 1215 19*847 

8174 180 

• AC 

14M 

*8723 12 2298 16*004 

8175 131 

« • % 

14M 

*1311 1*3381 12 163 

8176 132 

A a 9 

*15M 

•8898 19*9770 10*295 

8177 188 

• A ■ 

UM 

-0486 9 0563 6*452 

8178 134 

* « * 

14M 

•9073 27*7242 4-586 

8179 135 

* a V 

15H 

*1661 16*8820 0*743 

8180 X38 

1 

1<5M 

‘4249 5*9408 24*455 

8181 137 

8 

14K 

*6836 24*5796 22*588 

3182 138 

8 

UM 

*9421 13*6879 18*745 

8183 189 

4 

15M 

•2011 27962 14*902 

8184 140 

5 

16M 

*4599 21 J361 13 036 

3185 141 

6 

UM 

7196 10*5434 9*193 

3136 142 

7 

UM 

9774 291823 7*326 

3187 148 

8 

15M 

•2362 18*2906 3*483 

3188 144 

9 

15M 

■4949 7*3989 27*195 

8189 145 

10 

14M 

•7537 26 0378 25328 

8190 146 

11 

15M 

*0124 15 1461 21*486 

3191 147 

12 

15M 

•2712 4*2544 17 643 

3192 148 

13 

15M 

•5299 22-8933 15776 

3193 149 

14 

UM 

*7887 12*0016 11 933 

3194 150 

15 

15M 

0474 1*1099 8-001 

3195 151 

16 

ISM 

‘3062 1 9-7488 6 224 

3196 152 

17 

15M 

•5650 8*8571 2*381 

3rr7 153 

18 

UM 

8237 27'49S9 0 514 

3198 154 

19 

15M 

0825 16*6042 24*226 

3199 155 

20 

15M 

*3412 6*7125 20*383 

3200 166 

21 

16H 

•6000 24*3514 18*517 

32f)l 157 

22 

14M 

•8587 13*4597 14 674 

3202 168 

23 

16M 

•1175 2*5680 10*831 

159 

24 

15M 

•3763 21 2069 8*064 

3!^ 160 

25 

16M 

•6350 10*3152 5-122 

161 

26 

UH 

•8938 28-9641 3*265 

3206 162 

27 

15M 

*1525 18*0624 26*967 

3207 163 

28 

15M 

•4118 7*1707 23*124 

3208 164 

20 

15M 

•6700 25-8098 21*267 

3209 165 

30 

UM 

•9288 1 4*9179 17*415 


TABLE II. — NEW MOONS AND ECLIPSES 


TABLE II."-Solar years and new moons 


Vaisakha. Jyesktlia. 


AskadAa. 


Srarana. Bhadrayada 


ja 

O 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 
81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 

101 

102 

103 

104 

105 

106 

107 

108 


T3 

1 ^ 

S 

^ ^ o 

d 

o 

■*3 

o 

cs 

h 

Cst 

JC 

d) 

0 

Month. 

Day. 

a 

a 

0 

U 

Ot 

tm 

bn 

Week-day. 

* 

c 

0 

5% 

Day. 

Fraction. 

^ ! 

I ji 

£ ^ 

0 0 

^ a 

d 

Q 

Fraction. 

Week-day. 

Month. 

i 

a 

Q 

Fraction. 

1 Mr 16 

•78' 

[* 

Ap 15 

My 14 

-31 

•8i 

6 

Je 

13 

87 

7 ji 

12#O'90 

2 

Ad 

11 

*43 

7 Ap 3 

*68 

2 

My 3 

m 

‘21 

3 

Je 

1 

•74 

5 ji 

1# 

*27 

6 

Jl 

30 

•80 

5 Mr 24 

*06 

6 

Ap 2| 

•58 

1 

My 

'220 

•11 

2 Jo 

20 

•64 

4 

Jl 

20 

•17 

3 Ap 11 

•94 

5 

My n#0'47 

7 

Je 

10 

-00 

1 JI 

9 

•63 

3 

An 

8 

•07 

1 Ap 1 

•31 

2 

Ap 30# 

•84 

4 

My 

30 

•37 

6 Je 

28 

■90 

7 

Jl 

28 

•43 

5 Mr 200 

*68 

7 

Ap 19 

*21 

1 

My 

18 

•74 

f3 Je 
[4 JI 

17 

16 

■27 

*80 

6 

An 

15 

*83 

4 Ap 8 

•57 

6 

My 8 

*11 

7 

Je 

6 

*64 

2 Jl 

6 

•17 

3 

Au 

4 

•70 

1 Mr 28 

*04 

3 

Ap 27 

•47 

5 

My 

27 

*00 

6 Je 

25 

•63 

1 

Jl 

25 

■06 

6 Mr 18 

31 

7 

Ap 16 

•84 1 

'2 

My 

Jo 

16 

14 

*37 

•90 

5 J) 

14 

•43 

6 

Au 

12 

•96 

5 Ap 5 

*21 

6 

My 4 

74 

‘l 

Je 

3 

*27 

2 Jl 

20 

•80 

4 

An 

1# 

•33 

2 Mr 25 

■57 

4 

Ap 24 

•10 

6 

My 

23 

■63 

7 Je 

220 

•17 

1 

Jl 

21 

•70 

1 Ap 13 

•47 

3 

My 13 

■00 

4 

Je 

110 

•63 

C Jl 

11 

•06 

7 

Au 

9 

•69 

5 Ap 2 

*84 

7 

My 20 

•37 

1 

My 

31# 

■90 

-3 Je 

30 

•43 

4 

Jl 

29 

•96 

3 Mr 22 

*21 

4 

Ap 200 

-74 

C 

My 

20# 

■27 

r7 Je 
12 Jl 

18 

18 

•80 

*33 

3 

An 

16 

•86 

2 Ap lOQ 

*10 

3 

My 9 

*63 

5 

Je 

8 

•16 

6 Jl 

7 

•69 

1 

An 

6 

•22 

6 Mr 30 

•47 

1 

Ap 29 

•00 

2 

My 

28 

*53 

4 Je 

27 

•06 

5 

Jl 

26 

*59 

3 Mr 190 

•84 

6 

Ap 18 

•37. 

[5 

My 

Je 

17 

16 

•00 

•43 

2 Jl 

15 

•96 

4 

Au 

140 

•49 

2 Ap 6 

•73 

4 

Aly 6 

•27 

5 

Je 

4 

•80 

7 Jl 

4 

•33 

1 

An 

-tc 

>86 

7 Mr 27 

•10 

1 

Ap 25 

*63 

3 

My 

25 

•16 

4 Je 

23 

•69 

6 

Jl 

28#( 

5'22 

4 Mr 16 

•47 

[7 

Ap 15 

My 14 

*00 

•53 

2 

Je 

13 

■06 

3 Jl 

12# 

•59 

6 

An 

11 

•12 

3 Ap 4 

•37 

4 

My 3 

‘90 

6 

Je 

20 

•48 

7 Jl 

1 

•96 

2 

Jl 

31 

*49 

7 Mr 23 

•78 

2 

Ap 22 

*26 

3 

Mt 

■■ 

2l#079 

6 Je 

20 

•33' 

6 

Jl 

19 

•86 

6 Ap 11 

*63 

1 

My 11 

•16 

2 

Je 

9 

•69 

4 Jl 

9 

•22 

5 

Au 

7 

•72 

4 Ap lO 

•00 

5 

Ap 30# 

•53 

7 

My 

30 

•06 

1 Je 

28 

•59 

3 

Jl 

28 

•12 

1 Mr 210 

•3G 

2 

Ap 19 

*90 

4 

My 

19 

•43 1 

‘5 Je 
7 JI 

17 

17 

*90 

•49 

2 

Au 

16 

*02 

7 Ap 8 

•26 

1 

My 7 

79 

S 

Je 

6 

•32 

'4 Jl 

6 

•85 

6 

Au 

4 

'39 

4 Mr 28 

•63 

6 

Ap 27 

•16 

7 

My 

26 

•69 

2 Je 

25 

*22 

3 

JI 

24 

•75 

2 Mr 18 

•00 J 

[1 

Ap 16 

My 16 

53 

*06 

6 

Je 

14 

•59 

1 Jl 

140 

*12 

2 

Au 

12# 

'65' 

7 Ap 5 

*89 

2 

My 5 

•43 

8 

Je 

3 

•96 

5 Jl 

30 

‘49 

7 

An 

2 # 

•02 

5 Mr 25 

•26 

6 

Ap 23 

*79 

1 

My 

28 

•32 

2 Je 

210 

‘85 

4 

Jl 

21 

•38 

4 Ap 13 

•16 

5 

My 120 

*69 

7 

Je 

u# 

•22 

1 Jl 

10 

•75 

3 

An 

9 

•28 

1 Ap 2 

■58 

3 

My 20 

•06 

4 

My 

31# 

•59 

6 Je 

30 

■12 

i 

Jl 

29 

•66 

6 Mr 22 

•89 

7 

Ap 210 

-42 

1 

My 

20 

■95 1 

'3 Je 

5 Jl 

19 

19 

•48 

-03 

6 

Au 

17 

•55 

4 Ap 9m 

*79 

6 

My 9 

•32 

7 

Je 

7 

•85 

2 Jl 

7 

‘38 

3 

An 

5 

•91 

2 Mr 30# 

•16 

3 

Ap 28 

*69 

5 

My 

28 

•22 

6 Je 

*26 

-75 

1 

Jl 

26 

•28 

6 Mr 19# 

•62 

1 

Ap 18 

•06 J 


My 

Je 

17 

16 

*69 

■12 

6 Jl 

15 

•65 

7 

Au 

140 

•18 

5 Ap 7 

•42 

6 

My 6 

•95 

1 

1 

Je 

0 

•48 

8 Jl 

5 

•01 

4 

An 

3#0‘54 

2 Mr 26 

•79 

4 

Ap 25 

*32 

5 

My 

24 

•85 

7 Jo 

23 

•38 

1 

Jl 

22# 

*91 

r7 Mr 16 
tl Ap 14 

•16 

•69 

3 

My 14 

•22 

4 

Je 

120 

75 

6 Jl 

12 

•28 

7 

Au 

10 

■81 

6 Ap 4 

■05 

7 

My 3 

•68 

2 

Je 

2«0'2 

3 Ji 

1 

•65 

5 

Jl 

31 

•18 

3 Mr 24 

•42 

4 

Ap 22 

•95 

6 

My 

22 a 0'48 

1 Je 

21 

•01 

r 2 

JI 

An 

20 

19 

54 

•07 

2 Ap 11 

•32 

8 

My 10# 

•85 

5 

Je 

9 

•38 

6 Jl 

8 

•91 

1 

Au 

7 

•44 

6 Mr 31#0‘*59 

1 

Ap 30 

•22 

2 

My 

29 

'75 

4 Je 

28 

•28 

5 

Jl 

27 

■81 

4 Mr 21#O'05 

5 

Ap 19 

•58 

■7 

My 

19 

•u| 

n Je 
8 JI 

17 

17 

*64 

•18 

4 

An 

16 

•71 

2 Ap 8 

•95 

4 

My 8 

•48 

6 

Je 

7 

•01 

7 Jl 

6 

'54 

2 

An 

5 

•07 

7 Mr 28 

•32 

1 

Ap 26 

•85 

3 

My 

26 

•38 

4 Je 

24 

•91 

6 

Jl 

240 

‘44 

4 Mr 17 

•68 

[7 

Ap 16 
My 15 

•22 

75 

2 

Je 

14 

‘28 

3 Jl 

130 

•81 

5 

An 

12# 

•34 

8 Ap 5 

•58 

5 

My 5 

•11 

6 

Je 

3 

•64 

1 Jl 

30 

•17 

2 

An 

1 

•70 

7 Mr 26 

•96 

2 

Ap 24 

•48 

4 

My 

24 

•01 

6 Je 

2*2# 

‘64 

7 

Jl 

22 

•07 

6 Ap 12 

•85 

1 

My 120 

•38 

2 

Je 

10# 

■91 

4 Jl 

10 

•44 

5 

An 

8 

•ft7 

4 Ap 2 

21 

6 

My 10 

-74 

7 

My 

31 

•28 

1 Je 

29 

•81 

3 

Jl 

29 

34 

1 Mr 22 

•58 

3 

Ap 21# 

•11 

4 

My 

20 

•64, 

re Je 

7 Jl 

19 

18 

•17 

■70 

2 

Au 

17 

•23 

7 Ap 10# 

•48 

2 

My 10 

•01 

3 

Je 

8 

•64 

6 Jl 

8 

•07 

6 

Au 

6 

•60 

4 Mr 29# 

•85 

6 

Ap 28 

•38 

m 

i 

My 

27 

•91 

2 Je 

26 

•44 

3 

Jl 

25 

•97 


• Ending momenta of tit^ is by Arya and SOrya aiddhaDtas are the aame. 
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TABLK II.— NEW MOONS AND ECLIPSES 

from 1 B.C. to A.2). 500 (Sarya siddbanta) eon*. 


AsTina. 


Karttika. UargaBiraka. Fauslia. 


A.B. Magha. A.D. Fkalguna. Ckaitra. 
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03 
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O 

u 

03 
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S' 

V 

*• 


• 

P 

o 

>* 

« 

•a 


• 

0 

o 

t 
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A 


a 

M 


tS 

« 

© 

0 

O 

5* 

SS 

$ 
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3 S 

9 

•96 

6 0 

0 

•49 

7 N 

8 

•03 

1 D 

7 

•66 

56 

3 Jr 

6 

•09 

1 Aa 29 
r 6 Au 18 

•33 

•70 

2 8 

27 

•86 

4 0 

27 

*39 

6 N 

250 

•92 


7 D 

25# 

•46 

17 S 

17 

•23 

1 0 

16 

•76 

3 N 

150 

•29 

4 D 

14 

•82 

58 

6 Jr 

13 

•36 

4 S 6 

1 An 26 

•60 

*96 

6 0 
3 S 

6 

25 

•13 

•49 

7 N 
5 0 

40 

25 

•66 

•02 

2 D 
6 N 

4 

23 

•19 

•55 

59 

3 Ji 
1 D 

‘ 2 

23 

•72 

•09 

7 S 

130 

*86 

2 0 

isa 

•39 

8 N 

11 

•92 

6 D 

11 

•45 

61 

6 Jr 

9 

•98 

6 S 30 

2 An 280 

‘23 

‘69 

6 0 

4 S 

29 

22 

*76 

•13 

1 N 
5 0 

1 

21 

•29 

•66 

2 N 
7 N 

30 

20 

•82 

■19 


4 D 
1 D 

30 

19 

•35 

•72 

1 S 

11 

‘49 

3 0 

11 

•02 

4 N 

9 

*55 

6 D 

9 

•08 

64 

7 Jr 

70 

•61 

5 An 30 

•86 

7 8 

29 

•39 

1 0 

28 

•92 

3 N 

27 

•45 


4 D 

2GO 

•98 

3 An 20 

•23 

4 8 

18 

‘76 

6 0 

18 

•29 

7 N 

16 

•82 


2 D 

16#0'3» 

2 S 

8 

•12 

3 0 

7 

•66 

5 N 

6 

•19 

6 D 

6 

•72 

67 

1 Jr 

4 

•25 

6 An 28 

•49 

1 9 

27 

•02 

2 0 

260 

■55 

4 N 

26 

•08 

6 0 

24 

dfar 'UF 

*61 

5 S 

16 
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2 

Ap 20 

■69 

4 

My 2% 

■12 

5 

My 

31 

•65 

7 

Je 

80 

•18 

1 

Jl 

29 

•71 

144 

6 

Mr 210 

•96 

1 

Ap 200 

*49 

3 

My 

20 

•02 ' 

it 

Je 

Jl 

18 

18 

•55 

*08 

7 

An 

16 

•61 

145 

6 

Ap 9 

■86 

7 

My 9 

•39 

1 

Je 

7 

•92 

3 

Jl 

7 

■45 

4 

Au 

5 

•98 

146 

3 

Mr 80 

•22 

4 

Ap 28 

•75 

0 

My 

28 

•28 

7 

Je 

26 

•81 

2 

Jl 

26 

•34 

147 

7 

Mr 19 

*59 

[3 

Ap 18 

My 17 

•12 

*65 

5 

Je 

16 

*18 

6 

Jl 

150 

*71 

1 

An 

14 

•24 

148 

6 

Ap 6 

•49 

1 

My 6 

•02 

2 

Je 

4 

•55 

4 

Jl 


)08 

5 

An 

3 

■61 

149 

3 

Mr 20 

*85 

5 

Ap 26 

*30 

6 

My 

24 

•92 

1 

Je 

230C 

>45 

2 

Jl 

22 

■98 

150 

a 

Mr 16 
Ap 14 

•22 

•75 

4 

My 14 

■28 

6 

Je 

120 

•81 

7 

Jl 

12 

*34 

1 

An 

10 

•87 

151 

7 

Ap 4 

•J2 

1 

My 30 

•65 

3 

Je 

2 

•18 

4 

Jl 

1 

*71 

6 

•i _ 

Jl 

31 

•24 

152 

4 

Mr 23 

-49 

6 

Ap 22%O'0^ 

7 

My 

21 

•65 

2 

Je 

20 

•08 j 

3 

Jl 

An 

19 

18 

■61 

•14 

153 

3 

Ad n#0‘38 

4 

My 10 

'91 

0 

Je 

9 

•44 

7 

Jl 

8 

•98 

2 

An 

7 

•51 

154 

7 

Mr 3ip 

'75 

2 

Ap 30 

•23 

3 

My 

29 

•81 

6 

Je 

28 

•34 

6 

Jl 

27 

•87 

155 

5 

Mr 21 

-12 

6 

Ap 19 

•65 

[3 

My 

Je 

19 

17 

*18 

•71 

4 

Jl 

17 

•84 

5 

Au 

150 

*77 

156 

4 

Ap 8 

*02 

6 

My 7 

•55 

7 

Je 

6 

•08 

1 

Jl 

5 

■61 

3 

An 

40 

•14 

167 

1 

Mr 28 

•38 

2 

Ap 26 

•91 

4 

My 

26 

•44 

5 

Je 

240 

•97 

7 

Jl 

24 

•50 

158 

£ 

Mr 17 

•75 

{] 

Ap 10 
My 15 

•28 

•81 

8 

Je 

140 

•34 

4 

Jl 

130 

•87 

6 

An 

12 

■40 
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A 

Ap 6 
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e 
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•18 

7 

Je 

30 

•71 

2 

Jl 

3 

•24 

3 
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1 
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160 

2 
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01 

a 
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•54 

5 

Mj 
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6 

Je 

21 

•61 

1 . 
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•14 
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7 

Ap 12 

•91 

2 
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•44 

3 

Je 
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•97 

5 
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•50 

7 

Au 

9 
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• Ending moment of tithis are the same for Arya and SOrya eiddhantai. 
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29 
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•47 
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94 

31 
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170 *94 
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0 
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12 

•77 

4 

0 
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6 

N 

10 

•83 

7 

D 

10 
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48 
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80 

•90 

7 
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1 

s 

30 

•67 

3 

0 

30 
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4 
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28 
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4 

An 

21 

•61 
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s 
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0 
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2 

K 

18 
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3 D 

17 
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3 

8 

9 

•40 

4 

0 
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6 

N 

70 

•47 

1 

D 

70 
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51 
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5 
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7 
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•77 

2 

s 

28 

•30 

3 

0 
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5 

M 

260 

•36 


6 D 

25 

■89 

6 

8 

16 

•67 

1 

0 
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•20 

2 

N 

14 

■73 

4 

D 

14 

•26 

53 

6 Jr 

12 

•79 

4 

S 

6 

*04 

5 

0 

5 

•57 

7 

N 

4 

•10 

1 

D 

3 

•63 

54 

3 Jr 

2 
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1 

An 

260 

•40 

2 

3 

240 

•93 

4 

0 

24 

•46 

6 

N 

23 
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22 

•53 

7 

8 
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1 

0 

13 

•83 

8 

N 

12 

•36 

4 

D 

a 

*89 

56 

6 Jr 

10 

•42 

4 

8 

2 

•67 

6 

0 

2 

•20 

7 

0 

31 

•73 

2 

N 

80 

•26 


3 D 

29 

■79 

2 

An 

23 

■04 

3 

3 

21 

•57 

5 

0 

21 

•10 

6 

N 

19 

•63 


1 D 

190 

•16 

7 

S 

10 

*93 

2 

0 

10 

•46 

3 

N 

8 

•99 

5 

D 

80 

•52 

59 

7 Jr 

7 

•06 

5 

An 31 

•30 

6 

s 

29 

■83 

1 

0 

29 

•36 

2 

N 

270 

•89 


4 D 

27 

‘42 

11 

Aul9 

8 18 

•67 

•20 

5 

0 

17 

•73 

7 

N 

16 

•20 

1 

D 

15 

•79 

61 

8 Jr 

14 

•32 

1 

8 

7 

‘56 

3 

0 

70 

•10 

4 

N 

5 

•63 

6 

D 

5 

•16 

62 

7 Jr 

3 

•69 


27 

28 


30 

31 


33 


4 Jr 30 
1 Jr 19 


■47 

84 


7 F 6A -74 


36 


38 

39 


41 

42 

44 


46 

47 


49 

50 


52 


5 Jr 27i 
2 Jr 16 

1 F 4 

5 Jr 28 
4 F 11 

2 F 1 

6 Jr 21 

6 F 


*10 

•47 

•37 

74 

•03 

•00 

•37 

•27 


80 

2 Jr 2S^0'^3 

- ■ -- .QQ 


55 


57 

58 


60 


7 Jr 18 

5 F 5 
3 Jr 25 
7 Jr 14 

6 P 2 

3 Jr 22 

2 P 9 

7 Jr 30 

4 Jr 190 

3 P 7 

7 Jr 26 

5 Jr 16 

4 F 4 

1 Jr 24 
7 F 11 

4 Jr 31 

2 Jr 21 


‘90 

•28 

•63 

•53 

•90 

•79 

•16 

■53 

•43 

•79 

•16 

•06 

•43 

•82 

•69 

•00 


[ 


7 P 800*85 

5 Jr 280 *32 

2 Jr 17 *69 

1 F 5 *59 

6 Jr 25 -95 

4 P 12 -85 

2 P 2 *22 


6 Mr lO 

3 P 18 

2 Mr 8 

6 F 23 

4 P 15 

2 Mr 4 

7 P 32 

6 Mr 13 

3 Mr 2 

7 P 190 

6 Mr 9 

4 P 27 
1 P 16 

7 Mr 6 

4 P 23 
3 P 18 

3 Mr 14 
1 Mr 4 

5 P 21 

4 Mr HO 

1 F 280 

6 P 180 

4 Mr 7 

2 P 25 

0 P 14 

5 Mr 5 

2 P 22 

1 Mr 12 

6 Mr 20 

3 P 190 

2 Mr 9 

6 P 26 

4 F 16 

3 Mr 7 

7 F 24 
6 Mr 14' 

3 Mr 3 


•00 

37 

•27 

*64 

•00 

*90 

*27 

*18 

•63 

•90 

•80 

•16 

•53 

•43 

•80 
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•69 
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•43 
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•69 
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96 
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•69 

•59 

•96 

•85 
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•48 

•85 


•T2, 
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*38 
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Por tithis by Brahma Biddhanta add algebraioally — ‘02 to the above. 
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S263 219 84 15M *9016 17-3778 14-754 

S2^ 220 85 16M 1604 6 4861 10-911 

3205 221 86 16M '4193 251250 9-044 

8266 223 87 15M *6779 14*2333 5-201 

8267 m 88 15M *9867 3 3416 1*359 


8268 224 89 

8269 225 90 

8270 226 91 

3271 227 92 

3272 228 93 

8273 229 94 

3274 230 95 

3275 281 % 

3276 232 97 

3277 233 98 

8278 234 99 
3279 235 100 
8280 286 101 

3281 237 102 

3282 288 103 

8283 289 104 

8284 240 1U6 

3285 241 106 

3286 242 107 

3287 24.3 108 

3288 244 109 

8289 245 llO 

8290 246 111 
3291 247 112 

8202 248 118 

3293 249 114 

3294 250 115 

3295 251 116 

3296 252 117 

3297 253 118 
329S 254 119 
3299 255 120 

8300 256 121 

3301 257 122 

3302 25S 123 

8303 259 124 
33:4 260 125 

3305 261 126 

33''*6 262 1-27 

3307 263 128 

264 129 
8309 265 130 

3310 266 131 

3311 2^;7 132 

3312 268 133 

3313 260 134 

33U 270 1 35 
3315 271 13C 

3816 272 137 
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15M -4542 

liM -7129 

15M *9717 

16M -2305 
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15M *7480 
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16M -2655 
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16M -7830 

16M *0417 
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15M *8180 

16M -0768 
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15M -5943 

15M -8530 

16M -1118 
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loM -6393 
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16M -1468 
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15M -6643 

15M -9231 

16M -1819 
16M -4406 

15M -6994 

15M 9581 

16M '2169 

16W -4756 

15M '7344 

15M -0932 

16U ‘2519 
16M -5107 

i5il *7694 

16M 0282 

16M *2869 

13M *5467 
15M *8044 

IGM 0632 

16M -3220 
16M 5807 

15M -8395 

16M '0962 
1651 -3570 

16M '6157 


21*9805 27 047 

11- 0888 23*204 

0- 1971 19*361 
18-8359 17-494 

7-9142 13'r52 

26-5831 11*785 
15-6914 7-942 

4-7997 4-099 

23*4386 2*233 

12- 5469 25-945 

1*6552 22-102 

20- 2941 20-236 
9-4024 1 6-392 

28- 0418 14-526 
17 1496 10-683 

6- 2579 6-840 

24-8968 4-973 

14- 0051 1-130 

3- 1134 24-842 

21- 7522 22*976 
10*8606 19*133 

29- 4994 17-266 
18-6077 13-423 

7- 7160 9*581 

28*35^ 7'714 

15- 4632 3*871 

4- 5715 0-028 

28-2104 25-716 

12- 3187 21*873 

1- 4270 1 8-031 
20*0659 16-164 

9-1742 12*321 

27-8131 10'454 

16- 9214 6-612 

6*0297 2 769 

24'6686 0-902 

13- 7769 24-614 

2- 8852 20*771 

21*5240 18*904 

10 6323 15*062 

29*2712 13*195 
18-3795 9-352 

7*4878 6- 509 

26-1267 3-643 
15*2360 27-356 

4*3433 23-612 

22-9822 21-645 
12-0906 17-802 

1-1988 13'&e0 
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6 Mr 
8 F 

1 

19 

•33 

51 

5 Jr 

9# 

•86 


7 P 

8 

•40 

1 Mr 

9 

*70 

•07 


8 D 

7 D 

30 

18 

•23 

•60 

52 

53 

4 Jr 

2 Jr 

28 

17 

•76 

•13 

6 F 

3 P 

27 

15 

•97 

54 

6 Jr 

6 

•60 


1 P 

5 

•03 

2 Mr 

6 

•33 

56 

57 

3 D 

26 

■88 

55 

5 .Tr 

25 

*89 

6 P 

23 

*23 

•60 

■96 

2 Jr 

7 Jr 

4 D 

14 

3 

23 

76 

•13 

•49 

86 

4 P 

1 F 

6 Jr 

18 

1 

22 

•29 

•66 

•03 

5 Mr 130 

3 Mr 30 

7 F 20 

•86 

59 

3 Jr 

no 

•39 


4 F 

9 

‘93 

6 Mr 11 

23 

60 


7 T) 

5 D 

310 

200 

•76 

•13 

60 

61 

2 Jp 

6 Jr 

39# 

IK 

•29 

•66 

3 P 

1 P 

28 

17 

49 

62 

4 Jr 

8 

•02 


5 P 

6 

*55 

7 Mr 

8 

86 


1 B 

88 

*S9 

63 

2 Jr 

26 

•92 

4 F 

25 

23 


5 D 

17 

‘76 

64 

7 Jr 

16 

*29 [ 

1 P 

14 

13 

49 

65 

4 Jr 

2 D 

4 

26 

•66 

•02 

66 

6 P 

3 Jr 

3 

23 

1 

•19 

•55 

3 Mr 15 

7 Mr 4 

5 F 

39 

67 

7 Jr 

12 

.92 


2 F 

no 

•46 

3 Mr 12 

76 

12 

68 

5 Jr 

2 D 

8 

21 

29 

■65 

69 

6 Jr 

4 Jr 

aiaci-sz 

20 19 

1 Mr 
6 F 

1 

18 


For tithis bj Brahma siddhftnfta add algebraically — *02 to the above. 


* 

e 

0 

1 
h* 


'55 

'43 

■81 

18 

•08 

*44 

■81 

•71 

■08 

‘44 

•97 

‘34 

‘71 

•61 

97 

•34 

•24 

•60 

•97 

87 

■24 

•18 


•50 

‘87 

•77 

•13 

•60 

•40 

•76 

•13 

•66 

•03 

•40 

•29 

•66 

•03 

•93 

•29 

66 

•56 

•92 

•82 

•19 

•56 

'45 

■82 

‘19 

09 

45 

•82 

•35 

•72 

08 

‘98 

'35 

‘72 
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TABLB II. — NEW MOONS AND ECLIPSES 


TABLE II.^Solar years and new moens 


Gom> 
menofr- 
meni of 
solar 
year. 


6» 

a 

K 

M 


6 

»« 


C 

9 

« 

M 

« 

va 


5 ►» 

a «8 
O'O 


O 

d 

0 

1 

la 


& 


k 

a 

"o 

d 

a 

s 

d M 

-» d 
» ® 

• wm 


o 

fl 

«e 

M 


Vaisakha. Jyeslitlia. 


Asliadlia 


Sravana. Bhadrapada. 


^ . 
es S 

E g 

g E 

■O 


dS 

9 

C 

eS 

• P9 

tS 

‘S 

ja 

O 


& 

9 

9 


Si 

43 

d 

o 

a 


« 

P 


. 

a a 

O 'O 

•s ' .d 

o 

S ® d 
« 9 o 

£ ^ s 


a 

P 


c 

o 


I 


If 

T3 

jil 

d> 


d 

o 


dS 

p 


d 

o 

■ 

Q 

a 

u 


« 

es 

ns 

I 

Q 


s 

o 


5? 

p 


• 5;* 

0 .S 

o ^ 

*s jj tS 

S « a 

2 jJ o 

^ ^ 


I 


d 

o 

9 

2 


8870 388 191 

8371 387 102 

8372 828 193 

8878 329 194 

8374 330 195 

3875 331 196 

3376 332 197 
8377 333 198 

3378 384 199 

3379 835 300 
8380 336 201 

3881 387 202 

8383 388 203 

3383 839 204 

8884 840 205 

8885 341 206 

3886 342 207 

3387 343 208 

3388 344 209 

8389 345 210 

3390 346 211 

3391 3i7 212 

8892 348 213 

8393 348 214 

8394 850 215 

3306 351 216 
8896 352 217 

3397 353 218 

3398 354 219 
3309 355 220 

8400 356 221 

3401 357 222 

3402 358 223 

3403 369 224 
8404 3d0 225 

3405 301 226 

3406 362 227 

3407 363 228 

8408 364 229 

3409 365 230 

8410 366 281 

8411 367 232 

8412 368 233 

3413 369 234 

3414 370 235 


A.D. 

16M *5886 S’6587 11'299 269 

16M *8473 22’2975 9*432 2 70 

17M -1061 11-4039 5 589 271 

16M -3649 0-5112 1*747 2 72 

16M *6236 19*1531 27*434 2 78 

16M ‘8824 8*2614 23*593 2 74 

17M *1411 26*9002 21*725 276 
16M *3999 16*0085 17*882 2 76 

16M *6586 5*1168 14*039 2 77 

16M *9174 23-7557 12*178 278 

17M *1762 12-8640 8*330 279 

16M *4349 1*9723 4*487 2 80 

16M *6937 20*8112 3*623 281 

16M *9524 9*7195 26*832 2 82 

17H *2112 28*3584 24*465 283 
16M *4699 17*4667 20 623 284 

16M ‘7287 6-5750 16*780 2 85 

16M *9875 25*2139 14*913 286 
17M 2462 14*3222 11*070 2 87 

16M ‘5050 8*4305 7 228 288 

16H *7637 22*0694 5*361 289 
17M *0223 11*1777 1*514 2 90 


( 


7 Mr 20 

6 Ap 8 
3 Mr 28 

7 Mr 16 


2 Ap 15 

6 Ap 4 

4 Mr 250 

8 Apl3 

7 Ap 1 

* 

4 Mr 21 

3 Ap 9 
1 Mr 30 

6 Mr 18 

4 Ap 6 

1 Mr 26 

7 Ap 14# 
4 Ap 21 

2 Mr 23 

1 Ap 11 
6 Mr 31 

2 Mr 19 

1 Ap 7 
6 Mr 28 


17M *2812 0-2860 25*230 291 P 


5 Ap 16 

2 Ap 40 

6 Mr 240 

5 Ap 12 

3 Ap 2 

7 Mr 21 


3415 871 236 

3416 872 237 

3417 373 238 

3418 374 239 

8419 376 240 
3420 876 241 

8421 377 242 

8422 378 243 


16M *5400 18*9249 23*363 2 92 

16M ‘7987 8*0332 19*521 293 

17M *0575 26-6720 17-654 294 
17M *3163 15*7803 13*811 295 

16M -5750 4*8886 9*968 2 96 

16M *8338 23*5275 8 102 2 97 
17M *0925 12*6358 4*269 298 

17M *3513 1*7441 0*416 2 99 

16M *6100 20*3830 26*104 3 00 

16M *8688 9*4913 22*261 301 

17M '1276 28*1302 20 394 3 02 
17M *8863 17*2385 16*662 3 03 

16M *6461 6*8468 12*709 304 

16M *9038 24*9860 10*842 305 
17M *1626 14*0940 6*999 306 

17M '4213 3*2023 3*157 307 

16M *6801 21*8412 1*290 3 08 
16M *9389 10*9495 25 002 3 09 

•1976 0 0578 1*159 310 [ 

•4564 18*6966 19*292 311 6 Ap 

*7161 7*8049 16*450 312 

*9739 26*4438 13*583 313 
‘2326 16-5521 9-740 314 

*4914 4*6604 5*897 315 


17M 

17M 

16M 

16M 

17M 

17M 


6 Ap 9 

3 Mr 29 

1 Mr 19 

6 Ap 6 

4 Mr 26 

3 Ap 14 

7 Ap 3 

4 Mr 22 

8 Ap 10 
1 Mr 31 

5 Mr 20 

4 Ap 7 

1 Mr 27 

6 Mr 17 

7 Ap 160 

2 Mr 240 

1 Ap 12 

5 Ap 1 

8 Mr 22 


IBM -7501 23-2993 4-031 316 

17M "OOSO 12*4076 0*187 317 

17M '2677 1*6159 23*900 318 

17M *6264 20-1548 22*083 319 

16M .7852 9-2631 18 190 3 2 0 

17M ‘0439 27*9020 16'328 321 


2 Ap 9 

6 Mr 29 

3 Mr 18 
2 Ap 6 

7 Mr 26 
5 Ap 13 


•25 

1 Ap 18 

•78 J 

'8 My 
[4 Je 

18 

16 

•31 

‘84 

6 JI 

16# 

•37 

7 An 

14 

•90 

*14 

7 My 7 

■67 

2 Je 

®Q 

■21 

3 Jl 

s# 

•74 

5 An 

4 

•27 

•61 

5 Ap 27 

•04 

6 My 

260 

•67 

1 Je 

26# 

•10 

2 Jl 

24 

•63 

•88 

*41 

3 My 140 

*94 

5 Je 

13 

•47 

7 Jl 

13 

■00 

1 An 

11 

'63 

•78 

1 My 4# 

•31 

2 Je 

2 

•84 

4 Jl 

2 

•37 

6 Jl 

31 

•90 

•14 

5 Ap 23# 

•67 

7 My 

23 

-20 

1 Je 

21 

•73 1 

8 Jl 

4 An 

21 

19 

•27 

‘80 

*04 

4 My 12 

•57 

6 Je 

11 

10 

7 Jl 

10 

-63 ^ 

2 An 

9 

•16 

•41 

1 Ap 30 

•94 

3 My 

30 

•47 

5 Je 

29 

•00 

6 Jl 

28 

58 

•77 

6 Ap 20 

•30 

7 My 

19 

■84 1 

'2 Je 

8 Jl 

18 

17 

•38 

*90 

6 An 

16 

■43 

*67 

6 My 9 

•20 

6 Jo 

7 

•78 

’l Jl 

70 

•26 

2 An 

5 

*79 

•04 

2 Ap 28 

•67 

4 My 

28 

•10 

5 Je 

26#0'3S 

7 JI 

26 

•16 

•41 [ 

6 Ap 16 

1 My 16 

*04 

•47 

3 Je 

16# 

00 

4 Jl 

14 

*63 

6 Au 

13 

*06 

•30 

5 My 60 

*83 

7 Je 

4 

•37 

1 Jl 

3 

•90 

3 An 

2 

•43 

•67 

3 Ap 25#0 

*20 

4 My 

24 

'78 

6 Je 

23 

•26 

7 Jl 

22 

•79 

•57 

2 My 14 

•10 

8 Je 

12 

•63 

5 Jl 

12 

*16 

6 An 

10 

*09 

•94 

6 My 2 

*47 

1 Je 

1 

•00 

2 Je 

80 

•63 

4 Jl 

80 

•06 

•80 

8 Ap 21 

•88 

6 My 

21 

•36 1 

6 Je 

1 Jl 

19 

19 

•89 

•42 

2 An 

170 

•96 

•20 

2 My 10 

•73 

4 Je 

9 

•26 

5 Jl 

8 

*79 

7 An 

70 

•83 

'67 

7 Ap 80 

•10 

1 My 

29 

•63 

3 Je 

28 

•16 

4 Jl 

27# 

■69 

•93 [ 

4 Ap 18 

6 My 18 

•47 

•00 

7 Je 

160 

*53 

2 Jl 

16# 

•06 

8 An 

14 

•59 

•83 

3 My 7 

•36 

4 Je 

SO 

•89 

6 Jl 

5# 

•42 

7 An 

3 

•95 

•20 

7 Ap 26 

•73 

2 My 260 

•26 

3 Je 

24 

•79 

5 Jl 

24 

•32 

*57 

•ifi 

6 My 16# 

‘63 

1 Je 

14 

*16 

2 J,1 

13 

•69 

4 Au 

12 

•22 

A V 

•46 

3 My 3# 

•99 

6 Je 

2 

•63 

7 Jl 

2 

•06 

1 

1 Jl 
'6 Jl 

31 

20 

•59 

'95 

•88 

1 Ap 23 

•36 

2 My 

22 

*89 

4 Je 

2L 

•42 

J Au 

19 

•48 

■73 

7 My 12 

•26 

1 Je 

10 

•79 

3 Jl 

10 

•32 

4 An 

8 

*85 

•10 

4 My 1 

*63 

6 My 

31 

•16 

7 Je 

29 

•69 

2 Jl 

29 

•22 

•48 

1 Ap 19 

•99 1 

[3 My 
5 Je 

19 

18 

*52 

•05 

6 Jl 

170 

*59 

1 Au 

16 

•12 

•86 

7 My 8 

‘89 

2 Je 

7 

*42 

3 Jl 

eeO'SS 

6 An 

6 

•48 

*73 

5 Ap 28 

•26 

6 My 

27 

'79 

1 Je 

26# 

‘32 

2 JI 

25 

*85 

*AQ i 

,2 Ap 17 

•63 

5 Je 

16 

*69 

7 Jl 

15 

•22 

1 An 

13 

■75 

•99 

[4 My 170 

1 My 5#C 

*16 

^62 

3 Je 

4 

•05 

4 Jl 


*68 

6 An 

2 

•11 

•86 

5 Ap 24#0*89 

7 My 

24 

•42 

1 Je 

22 

•95 

3 Jl 

22 

•48 

■26 

4 M^ 13 

•79 

6 Je 

12 

•32 

7 Jl 

11 

•85 

2 An 

10 

•38 

•62 

2 M^ 3 

*15 

3 Je 

1 

•69 

5 Jl 

1 

•22 

6 Jl 

30 

•76 

•99 

6 Ap 21 

•62 

1 My 

21 

•05 

f 2 Je 
14 Jl 

19 

19 

■68 

•11 

5 Au 

170 

•64 

•89 

6 My 10 

•42 

6 Je 

8 

•95 

1 Jl 

8 

•48 

3 An 

7#O-01 

•26 

2 Ap 29 

•79 

4 My 

29 

*82 

6 Je 

270 

■85 

7 Jl 

27# 

•38 

•64 

f 7 Ap 19 
[l My 18 

•15 

•68 

3 Je 

170 

•21 

4 Jl 

16# 

•76 

6 An 

15 

'28 

*62 

6 My 7 

•06 

7 Je 

50 

•58 

2 Jl 

5 

•11 

3 An 

8 

•*>4 

'89 

8 Ap 26 

•42 

4 My 25 

■95 

6 Je 

24 

*48 

1 Jl 

24 

•01 

•26 

•nfo 

2 My 15 

•32 

8 Je 

13 

•85 

5 Jl 

13 

•88 

6 An 

11 

•91 

•16 

6 My 4 

•68 1 Je 

3 

•21 

2 Jl 

2 

•74 

4 An 
fl Jl 

1 

20 

•27 

‘64 

•62 

4 Ap 23 

•05 6 M; 

y22 

•68 

7 Je 

21 

*11 

[a An 

19 

■17 

*42 

2 My 11 

•95 

4 Je 

10 

*48 

6 Jl 

10 

•01 

7 An 

8 

'54 

•78 

7 My 1 

•31 1 My 80 

•85 

3 Je 

29 

•88 

4 Jl 

280 

•91 

'15 

4 Ap 20 

•68 f ^ 

7 Je 18 

•21 

*74 

2 Jl 

180 

•27 

8 An 

16 

•80 

•05 

3 My 8 

‘68 

5 Jb 

7 

•il 

6 Jl 

6# 

*64 

1 An 

5 

•17 

•42 

7 Ap 27 

•96 2 My 270 

‘48 

4 Je 

26 

•01 

5 Jl 

25 

54 

r6 Ap 17 
t. 6 My IBQ 
•68 4 My 60 

1 Je 
•84 ^ 

•21 5 J€ 

15 

4 

•37 

74 

2 Jl 

7 Jl 

14 

4 

•91 

•27 

4 An 13 

1 An 2 

•44 

•80 

•05 1 Ap 24# 

■68 3 My 24 

•11 

4 J€ 

22 

■64 

6 Jl 

22 

•17 

•06 

7 My 13 

*48 2 Je 

12 

•01 

8 Jl 

11 

•54 

5 Ai 

1 10 

•07 


• EDdiDg moment* of tithia by Ary* riddhanta are the same a> thoee giTen abore, 
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from 1 B.O. to A.S. 500 (Savya sidAbanta)*— co«i. 


Aivina. Karttika. WargaBlrslia. Pauaha. A.Dc 


Uagha. A.Z>. Ph&lfuaa 


Cliaiira. 
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9 a 
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m 
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o 
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o 

o 

m 

u 

• 
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0 

a 

o 

>> 

A 

o 

n 

• 

0 

0 

•fca 

a 

Q 

• 

4 

-p 

& 

Ji -3 

O <3 

^ o 

& 

• p« 

1 

• j 



13 

Q 



3 

Q 



Q 

M 

tsil 


5* 

• >P 
M £ 
V a 
9 o 

^ s 


OS 

P 


(3 7 

^ j 

I I 1 

£ ^ fi 


& 

Q 



2 

8 

18 

‘43 

6 

S 

2 

•80 

4 

An 28 

•16 

3 

3 

10 

•08 

7 

An 80 

•43 

6 

8 

ISO 

•33 

3 

3 

7#Ofl9 

1 

All 27# 

•06 

6 

8 

14 

•96 

4 

8 

4 

•33 

1 

An 24 

•69 

7 

8 

11 

•69 

4 

An 81 

•06 

2 

An 21 

•82 

8 

8 

19 

•85 

1 

8 

9 

•22 

5 An 28 

•69 

4 

3 

16« 

•49 

1 

8 

5 

•85 

6 

An 26 

•22 

5 

3 

18 

•12 

2 

8 

2 

•49 

6 An 22 

•86 

5 

3 

10 

*76 


3 

An 30 

•12 

2 

8 

18#O*01 

6 

3 

7# 

•38 

8 

An 27 

•76 

2 

8 

14 

•65 

7 

3 

4 

*01 

4 

An 24 

•38 

3 

3 

12 

•28 

7 

An 81 

•66 

5 

An 21 

•01 

6 

3 

19 

•54 

3 

3 

8 

•91 

1 

Au 290 

•28 

7 

8 

16 

•17 

4 

3 

5 

■54 

1 

An 25 

•91 

7 

3 

13 

•81 

6 

S 

2 

•17 

2 

An 22 

•64 

1 

3 

10 

•44 

6 

An 30 

•81 

4 

3 

17 

■70 

2 

3 

7# 

•07 

6 

Au 27 

•44 

5 

3 

15 

•33 

2 

8 

8 

•70 

7 

An 24 

•07 


3 

11 

•97 

3 

3 

1 

•33 

7 

Au 20 

•70 

2 

8 

19 

■23 

6 

S 

80 

•60 


3 

0 

12 

■96 

6 

N 

1] 

49 

7 

D 

1 

0 

2 

83 

2 

0 

31 

■86 

4 

N 

6 

S 

21 

•69 

7 

o 

21 

•22 

I 

N 

4 

0 

9 

•59 

6 

N 
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7 

D 

1 

3 
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3 
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7 

0 

17 

•86 

2 

N 
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5 
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■49 
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N 
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28 
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0 
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N 

9 
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3 

30 
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1 

0 
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0 
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D 

7 

3 

27# 

•12 

1 

0 

26 

•65 

3 

N 

6 

0 

16 

•02 

7 

N 

14 

•56 

2 

D 

8 

0 

5 

•38 

4 

N 

3 

•91 

6 

D 

7 

3 

24 

•75 

2 

0 

24 

•23 

3 

N 

6 

0 

12 

•65 

1 

N 

11 

•18 

2 

D 

4 

0 

2 

■02 

6 

0 

31 

■65 

7 

N 

1 

3 

21 

•38 

2 

0 

20 

*91 

4 

N 

7 

0 

loo 

•28 

I 

N 

8 

•81 

3 

D 

4 

3 

280 

•65 

6 

0 

28 

•18 

7 

N 

8 

0 

17 

•65 

5 

N 

16 

•08 

6 

D 

7 

0 

6 

•91 

2 

N 

6 

•44 

3 

D 

5 

3 

26 


6 

0 

25 

•81 

1 

N 

4 

0 

14 

•18 

5 

N 

12 

■71 

7 

D 

1 

0 

3 

•54 

3 

N 

2 

•07 

4 

D 

5 

3 

22 

•91 

7 

0 

22 

•44 

1 

K 

4 

0 

11 

•81 

6 

N 

lOO 

•34 

7 

D 

2 

3 

30 

•18 

3 

0 

290 

•71 

5 

N 

1 

0 

190 

•07 

2 

N 

IV 

•60 

4 

D 

6 

0 

8# 

•44 

6 

N 

6 

•97 

1 

D 

2 

8 

27 

•81 

4 

0 

27 

•84 

5 

N 

1 

0 

15 

•71 

3 

m 

14 

•24 

4 

D 

6 

0 

5 

•07 

7 

N 

3 

•60 

2 

D 

3 

3 

24 

•44 

4 

0 

23 

•97 

6 


2 

0 

13 

'34 

3 

N 

11 

•87 

5 

D 

6 

0 

1 

•70 

1 

0 

31 

*23 

2 

N 

4 

3 

21 

•07 

5 

0 

20 

•60 

7 

N 

2 

0 

90 

•97 

4 

N 

S 

•50 

6 

D 

7 

S : 

2907 

•34 

1 

0 

28 

■87 

3 

K 

6 

0 

17 

•28 

7 

N 

16 

•76 

2 

D 

8 

0 

6 

•60 

6 

N 

5 

•13 

6 

D 

7 

3 

25 

•97 

2 

0 

25 

■50 

4 

N 

6 

0 

14 

•87 

1 

N 

IS 

*40 

2 

D 

4 

0 

8 

•23 

6 

N 

1 

•76 

7 

D 

1 

3 

22 

•00 

3 

0 

22 

•13 

4 

N 

7 

0 

11 

•50 

2 

N 

lOO 

•08 

3 

D 

4 

s 

30 

•86 

6 

0 

80O 

•89 

7 

S 

3 

0 

18# 

•70 

5 

N 

17 

•29 

6 

D 

1 

0 

8 

*18 

2 

N 

6 

•66 

4 

D 


11 

•02 

70 

7 Jr 

9 

■55 

son 

39 


5 D 

29 

•92 



3 D 

19 

•29 

7 

•65 

73 

2 Jr 

6 

•18 

27 

•Q2 


6 D 

26 

•55 

16 

•92 

75 

5 Jr 

14 

•45 

5 

*29 

76 

2 Jr 

8 

•82 

23 

■65 


7 D 

28 

H 

■18 

12 

•55 

78 

6 Jr 

HO 

•08 

1 

•92 


3 D 

310 

•45 

21 

•28 


7 D 

20# 

•81 

9# 

•18 

81 

6 Jr 

7 

•71 

28 

•66 


4 D 

28 

•08 

17 

•92 


1 D 

17 

•45 

6 

•81 

84 

7 Jr 

5 

•34 

25 

•18 


4 D 

24 

•71 

14 

•08 

86 

3 Jr 

12 

•61 

3 

•45 

87 

7 Jr 

1 

•98 

22 

•81 


6 D 

22 

•34 

o 

o 

•71 

89 

4 Jr 

9 

•24 

8 o#r 

>08 


1 D 

29 

•61 

19#Q 

>44 


6 D 

18 

•97 

8 

•34 

92 

4 Jr 

6 

•87 

26 

•71 


2 D 

26 

*24 

15 

•01 

94 

1 Jr 

14 

•14 

4 

•97 

96 

6 Jr 

8 

•60 

24 

•34 


2 D 

23 

•87 

12 

*24 

97 

1 Jr 

lOO 

•77 

1 

•61 


6 D 

31# 

•14 

20 

•97 


3 D 

20# 

•60 

9# 

•87 

300 

3 Jr 

8 

•40 

28 

•24 


6 D 

27 

•77 

17 

•13 

02 

5 Jr 

15 

•67 

6 

•50 

03 

3 Jr 

6 

•03 

26 

•87 


7 D 

25 

*14 

13 

•77 

05 

6 Jr 

12 

*80 

3 

•13 

06 

8 Jr 

1 

•66 

22 

*50 

1 D 

220 

•03 

130 

*40 

08 

6 Jr 

9 

•03 

29#0'77 

19 13 


4 D 

1 D 

29 

18 

•30 

•66 

8 

•03 

11 

7 Jr 

6 

•66 

27 

•40 


4 D 

26 

•93 

15 

•29 

13 

3 Jr 

13 

*88 

4 

•66 

14 

1 Jr 

3 

•19 

24 

*03 

5 D 

23 

*56 

12 

■93 

18 

4 Jr 

11 

•46 

1 

•29 


1 D 

30# 

*82 

200 

•66 


6 D 

20 

•19 

9 

*56 

19 

5 Jr 

8 

•09 

28 

*93 


2 D 

28 

•46 

16 

*82 

21 

1 Jr 

16 

•36 

6 

•19 

22 

5 Jr 

4 

•72 


For tithift by Brahma aiddhanta add algebraically 


—'02 to the above. 




3 F 

8 

•08 4 Mr 9 

•61 

71 

7 Jr 

28 

‘45 1 F 26 

•98 

72 

4 Jr 

17 

•82 6 F 26 

.36 


3 P 

4 

•71 6 Mr 6 

•26 

74 

1 Jr 

25 

08 2 F S3 

*61 


6 F 

12 

■98 1 Mr 140 

•61 

77 

4 F 

1 Jr 

2 

210 

•35 6 Mr 2#0’8^ 
•71 3 F 20# ‘24 


7 P 

e# 

61 2 Mr 11 

•14 

79 

4 Jr 

29 

•08 6 F 28 

•61 

80 

2 Jr 

19 

•86 8 F 17 

‘86 


1 P 

6 

•24 2 Mr 7 

•77 

82 

5 Jr 

26 

•61 7 F 26 

•14 

2 Jr 

15 

r4 F 14 

•61 

83 

'^®[e Mr 16 

*04 


1 F 

a 

‘87 3 Mr 4 

•41 

85 

6 Jr 

28 

•24 7 F 210 

•7T 


6 F 

11#0*^*^ 3 Mr 12 

•67 


2 Jr 

31# 

•51 4 Mr 2 

•04 

88 

6 Jr 

20 

•87 1 F 19 

*40 


6 F 

7 

•77 7 Mr 9 

•80 

90 

3 Jr 

28 

•14 4 P 26 

•67 

91 

7 Jr 

17 

•61 2 P 16 

*04 


6 F 

5 

•40 7 Mr 6 

•98 

93 

3 Jr 

24 

•77 6 F 23 

•80 


2 F 

12 

•67 4 Mr 14#0*20 


7 F 

2Q 

•03 1 Mr 3# 

•67 

96 

4 Jr 

220 

•40 5 F 20 

•98 


3 F 

9 

•30 4 Mr 10 

•83 

98 

7 Jr 

29 

*67 2 P 28 

•20 

99 

6 Jr 

19 

•03 6 P 17 

•66 


4 F 

6 

•93 6 Mr 7 

•46 

01 

1 Jr 

26 

•30 2 F 24 

•88 


7 P 

14 

*20 1 Mr 16 

CO 

• 


4 P 

3 

*56 6 Mr 60 

*09 

04 

1 Jr 

23 

•93 a F 22#^ 



7 F 

10 

•83 2 Mr 12 

*36 


6 Jr 

81 

*19 6 Mr 1 

•73 

07 

2 Jr 

20 

•56 4 F 19 

•09 


1 F 

8 

•46 2 Mr 8 

■99 

09 

5 Jr 

27 

•88 7 F 26 

*36 

10 

3 Jr 

17 

•19 4 F 16 

•72 


S F 

D 

•09 3 Mr 6 

•02 

12 

6 Jr 

25 

•46 7 P 23 

•00 


6 F 

120 

•36 6 Hr 18 

•80 

15 

2 P 

7 Jr 

228 

•72 4 Mr 8# 
•09 1 F 20 

*26 

•62 


5 F 

9 

'99 7 Mr 10 

•62 

17 

3 Jr 

29 

•86 4 F 27 

*80 

18 

7 Jr 

18 

•72 2 P 17 

•26 


6 P 

6 

‘62 1 Mr 8 

•16 

20 

8 Jr 

26 

•99 6 F 26 

‘62 


2 F 

18 

*68 4 Mr 160 

‘41 


7 P 

8 

•26 1 Mr 40 

*78 
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TABLE n.— NEW MOONS AND E0LIP8BS 



J! 

% 


a 

o 


9 


TABXiS XX.—SoUr f eairt and new moons 


Vais&klia. Jyeetha 


Ashadha 


Srava^. Bliadrapada, 



• 

u 


* 


E 

"S 

d 

u 


m 

m 

d 

« 

B 

• 

m 

** 

m 

cP 

c • 

3 - 

e 

K . 

*» 

e 

^d 

• 

as 

« 

TJ 

*5 

be 

1 

m 

Ji 

m 

qCO 

c S' 

©•O 

|Z 

* 

m G 
*• >» 

£ 

!§ 

ga 

a 

*C 

ja 

Q 

Week- 

Month 


d 

Q 


a 

o 


2 


m 

•o 


9 

O 


• b 

c a 
o *0 




S' 

Q 


*P 4 I 


-s 

nS Si ® 

2 ^ o 

(q ^ a 


d 

A 


t79 S44 

S4S4 380 246 

iiSS SSI 246 
S426 SSS 247 

2427 383 248 

2438 384 248 
2430 S8S 250 

2430 SOS 251 

2431 387 2S3 


2«$S SSO 3^ 
2424 300 3$$ 


3S52 40^ 273 
•'4^3 27 


.’^4^ -1 41 y 2^1 
^ W 2S.S 

346i 421 ::%6 

.ifcr>> 42-' 2>7 

3167 423 ^•'•5 


.'H6i 424 

425 13 


17M 

17H 

16M 

17M 

17M 

17H 

16M 

17M 

17M 

17M 

16M 

17M 


2435 391 236 17M 

34^ 392 257 17M 
34r 3^ 256 16M 

208 384 259 17M 

2430 393 260 17M 

244<3 396 2>31 17M 

2441 307 283 16M 

2442 38S 263 17M 

244) 309 284 ITM 

3444 4C0 »S ITM 

3445 401 266 16M 

2448 4>2 2''7 17M 

2447 403 265 17M 

244^ 4cv4 17M 

2449 4^:'5 270 ITM 

245'> ^"6 271 17M 

451 4r 272 17M 


17M 
17M 

3451 410 275 17M 

2455 4il 276 17M 

3456 412 277 17M 

5457 413 27h 17M 

414 279 17M 

2459 415 2VJ 17M 

.■V46»> 416 ITM 

8*61 417 2S2 ITM 


24r.l 41 S 2S.3 17M 


i:m 

17M 

17 M 

17M 

17M 

17 M 
17M 

2470 426 291 17M 

.3 ;71 427 29 ' 17M 

3 *7-' 428 J30 17M 

5478 .29 294 17M 

• i74 42) 2:*) 1711 

.''i75 ; n j -5 17M 


•3027 170103 12*481 

5614 61186 8 638 

8202 24 7575 6*771 
*0790 13 8658 2 928 

3377 2*9741 36*640 

*5965 21 6130 24*773 
*^552 10^7213 30^1 

*1140 29 3601 lo^oee 

*3727 18*4684 i 5*231 

•eSlS 7 5767 11 879 

8002 26 2166 9*512 
1490 15 3239 5 669 

*4078 4*4322 1*826 

*6665 23*0711 27*514 
9253 12*14 9* 23’671 

•1840 1-2877 19 829 

*4428 19 9266 17*962 

7015 9*0349 14*119 

*9608 27 6788 12*252 
'2191 16 7821 8 41P 

•4773 5*8004 4.567 

7366 24*5293 2*700 
*9963 13*6376 26 412 

*2-641 2 7459 22*569 

•5128 21*3848 2070 i 

•7716 1T498I IC860 

•030* 29 1.'il9 14 993 
•2691 11*150 

•5479 7-3485 7*307 

•80^ 25-9874 5 441 
0654 i5*C»957 1 698 

3241 4'*KM0 25-310 

*5839 22 >429 23443 
•8416 119512 19 600 

‘l>‘m 10695 15 758 

■3.^32 1909S4 18-891 

G179 38067 10*048 

*'7G7 27-4139 S'lSl 
1334 16 6539 4*339 

39*2 60622 0-496 

^529 24 8011 20 1>*4 
‘^117 13 409* 22 241 

*1705 2*6177 18 40H 

42f^2 21 1565 ! 6*03 1 

*6880 10*2648 127^9 

*9467 28 9087 1 14922 
■2055 18 0120 7*079 

'4542 7 1203 3*23*1 

*7230 25-7592 1-370 

9818 14*8675 25082 

2406 8*9768 21 2.39 

•4iJ93 22-6147 19 372 
-7.784 » 11*7230 1.5 52'j 


AJD. 

322 3 Ap 3 

323 7 Mr 23 


324 

325 


6 Ap 10 
8 Mr 31 


326 I Mr 20 


327 

328 


7 Ap 8 
4 Mr 27 
Mr 16 


«»9(Lp 


830 

331 

332 

333 


■58 


335 

336 

337 

338 

339 

340 

341 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 

355 

356 

357 

358 

359 

360 


7 Ap 
5 Mr 95 

4 Ap 12 

1 Ap 1 

5 Mr 21 

4 Ap 9 

2 Mr 29 

6 Mr 18 
6 Ap 6 

2 Mr 260 

1 Ap 13 
6 Ap 3 

3 Mr 2 .3 

2 Ap 11 

6 Mr 30 

4 Mr 20 
2 Ap 7 

7 Mr 28 


•21 

■58 

•:'4 

•47 

•84 

*21 

•11 

■47 


•31 4 My 2 

■68 2 Ap 32 

•58 1 My 10 
•94 5 Ap 29 
f 2 Ap 18 
' 4 My 18 

1 My 7 
6 Ap 260 

6 My 15 

2 My 4 

6 Ap 23 

5 Mv U 
8 My 1 

*84 7 Ap 20 

'74 C My 9 
•10 3 Ap 27 


84 

‘21 

•11 

•47 

‘84 

*37 

•74 

■11 

■00 

■37 

•74 

•64 

•00 


6 Je 1 
3 My 21 

2 Je 8 

7 My 20 

6 Je 160 

3 Je 6# 

7 My 25 

6 Je 13 

3 Je 2 
1 My 23 

7 Je 10 

4 My 30 


d S* 

o “ 

§ * c 

2*0 

fe a 


•37 7 Je 
jy 4 ( 5 Je 
^*16 JI 
•64 4 Jl 
•01 1 Je 


P 


30 

20 

19 

8 

27 


• b 

p a 

O 

* miS 

O ® fl 

g « § 

fi 


a 

Q 



90 

27 

80 


2 Jl 30 

1 Aul80 


•17 6 Au 6 
54 3 Jl 27 


a 

s 


.43 

‘S3 

•70 

•07 


■47 

•37 

'74 

•63 

•00 

•37 

•27 

■63 

•00 

•90 

•20 


ri Ap 17 

[2 My 160 
6 My Si 


•27 

•63 

•00 

•53 

■90 


7 


4 Ap 25 -27 


6 Ap iseO' 16 

•53 


3 Ap 4^ 
7 Mr ’24 

6 Ap 12 

4 Ap 1 

1 Mr 21 

7 Ap 9 
4 Mr 29 

2 Mr 18 

1 Ap 60 


4 Ap 14 
1 Ap 2 


■90 

•79 

•16 


3 My 13 
7 My 2 

4 Ap 21 

3 My 10 
1 Ap 29 

( 5 Ap IS 
\ 7 My 18 

4 My 70 

1 Ap 260 05 

7 My 14 

5 My 4 

2 Ap 23 

1 My 12 
5 Ap 30 


..j- r 1 My 19 

^'IsJe 18 

7 Je 

5 My 27 
4 Je 15 

1 Je 4 

6 My 24 

4 Je 11 

2 Je 1 

6 My 21 

5 Je 9 

2 My 2S 

1 Je 16 

5 Je 5 

3 My 26 

2 Je 13 

6 Je 2 

3 My 22 

2 Jo 10 

7 My 30 


•18 

•63 

•90 

•80 

•16 

'53 

•06 

•43 


•69 

•06 

•43 

*32 

•69 


00 

7 Jl 

16 

•48 

1 An 14 

*9G 

•27 

4 Jl 

6 

*80 

6 An 4 

■33 

•64 

2 Je 

24 

•17 

3 Jl 23 

•70 

•53 

1 Jl 

13 

■07 

2 Aa 11 

J'rO 

90 

5 Jl 

2 

*43 

6 Jl 31 

*98 

•27 

2 Je 

21 

•80 

r4 Jl 21 

•33 

•17 

•53 

•90 

•13 

1 6 Au 19 

•86 

1 Jl 
6 Jo 

9 

29 

•70 

•06 

3 Au 80 ‘23 
7 Jl 28iO-69 

4 Jl 

17B 

•96 

6 An 16 

•40 

•30 

2 Jl 

7 

•33 

3 Au 5 

*86 

•17 

G Je 

26 

■70 

1 Jl 25 

•23 

•06 

5 JI 

14 

*59 

7 Au 18 

•12 

43 

2 Jl 

3 

■96 

4 Au 2 

•49 

'80 

7 Je 

23 

•33 

1 Jl 22 

•86 

‘G9 

o Jl 

a 

•28 

7 Au 9 

•76 

■06 

3 Je 

30 

•59 

5 Jl 30 

12 

•43 j 

'7 Je 

2 Jl 

19 

190 

80 

•96 

•49 

4 Au 18 

•02 

-.33 

6 Jl 

•86 

1 Au 7 

•39 

‘69 

4 Jo 

270 

•22 

S Jl 26 

•76 

•59 

3 Jl 

16 

•12 

4 Au 14 

•65 

•9G 

7 Jl 

5 

*49 

2 Au 4 

*02 

•33 

4 Je 

24 

•86 

6 Jl 24 

*39 

-22 

3 Jl 

12 

*75 

5 Au 11 

•28 

■59 

1 JI 

2 

•12 

2 Jl 31 

•65 

•96 

5 Je 

21 

•49 f 

7 Jl 21 

•02 

1 Au 190 

•55 


‘8.5 4 Jl 10 
•22 1 Je 28 


'39 5 An 
•75 3 Ji 28) 


•92 


361 6 Mr 23 


362 

363 

364 

365 

366 

367 

368 

369 

370 

371 


4 Ap 10 
2 Mr 31 

6 Mr 19 

5 Ap 7 

2 Mr 27 

1 Ap 15 

6 Ap 4 

3 Mr 24 

2 Ap 12 
G Ap 1 


372 4 Mr 21 


373 

374 


.3 Ap '1 
7 Mr 29 


•53 

3 

Ap 

20 

*06 j 


My 

Je 

19 

180 

•59 

•12 

7 Jl 

17B 

■65 

2 

Ao 

1 16 

•18 

•43 

1 

My 

8 

•96 

3 

Je 

70 

•49 

5 Jl 

7 

•02 

6 

Au 

.5 

•55 

•79 

6 

Ap 

28 

•32 

7 

My 

27#0-85 

2 Je 

26 

■38 

3 

JI 

25 

•91 

•16 1 

r3 

15 

Ap 

My 

16 

16 

•C9 

•22 

6 

Je 

14 

*75 

1 J! 

14 

•28 

2 

An 

12 

•81 

•06 

2 

My 

5 

*59 

4 

Je 

4 

•12 

5 J] 

.3 

•65 

7 

An 

2 

•18 

)*42 

6 

Ap 

24 

•95 

1 

My 

24 

'49 

3 Je 

23 

■02 

4 

Jl 

22 

•55 

•32 

5 

My 

13 

•85 

7 

.le 

12 

*38 

1 Jl 

11 

•91 

3 

Aa 

10 

■44 

•C9 

3 

My 

2 

•22 

4 

My 

31 

•75 

6 Je 

30 

*28 

7 

Jl 

29 

•81 

30 

7 

Ap 

21 

•59 1 

[2 

L3 

My 

Je 

21 

19 

•12 

•65 

5 Jl 

190 

•18 

6 

Au 

17# 

■71 

•95 

G 

3Iy 

10 

•48 

1 

Je 

9 

•01 

2 .11 

80 

•65 

4 

All 

7 

•08 

•32 

,3 

Ap 

29 

•85 

5 

Afy 

29 

•38 

G Je 

27 

•91 

1 

Jl 

27 

•44 

•69 1 


Ap 

M? 

18 

170 

•22 

•7.5 

4 

Je 

1GB 

•28 

5 Jl 

15 

•81 

7 

Aq 

14 

•34 

•59 

7 

My 

70 

•12 

1 

Je 

m 

•66 

3 Jl 

5 

*18 

4 

Au 

3 

•71 

■95 

4 

Ap 

200 

*43 

6 

3fy 

2G 

•01 

7 Je 

24 

•54 

2 

Jl 

24 

•07 

•85 

3 

My 

15 

•38 

4 

Je 

13 

•91 

6 JJ 

13 

*44 

7 

Au 

U 

*97 

•22 

7 

My 

3 

75 

2 

Jo 

2 

•28 

3 Jl 

1 

•81 

6 

Jl 

31 

•34 

*68 

5 

Ap 

23 

•11 

6 

My 

22 

•65 j 

ri Je 
'2 Jl 

21 

20 

•18 

•71 

4 

Au 

190 

•24 

•48 

4 

My 

12 

01 

5 

Je 

10 

•54 

7 Jl 

10 

•07 

1 

Au 

8#O*60 

'85 

1 

My 

1 

•38 

2 

My 

30 

•91 

4 Je 

290 

‘44 

5 

Jl 

28 

•97 

■22 

5 

Ap 

19 

•76 j 

r7 

Li 

My 

Je 

19 

170 

•28 

•81 

3 Jl 

17# 

*84 

4 

Ad 

16 

•87 

■11 

4 

My 

8 

•64 

6 

Je 

7#Ol7 

7 Jl 

6 

•71 

2 

Au 

S 

•24 

•48 

2 

Ap 

28 

•01 

3 

My 

27 

•54 

5 Jc 

26 

•07 

G 

Jl 

25 

•60 


Ending moraentu of titbis by Ary a si(JdbaQt.a nre the same as the above. 


TABLE 11. — NBW moons AND ECLIPSES 


from 1 B.C. to A.D. 500 (Surya siddhanta 
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Asvina. Karttika. Uargasursha. Pausha. 


A.D. Uagha. A-D. Phalguna. Chaitra. 




t 

Q) S3 
O O rt 

^ ^ Q 


3 An 28Q 

2 S 16 

7 S 5 

4 Au 25 

3 B 13 

7 S 2 

5 Au 22 

4 8 10 

1 Au30 
7 S 18 

4 8 6 

2 An 27 


a 

.2 

IS 

c 

cd 

Em 


•97 

•86 

■23 

•60 

*49 

*80 

•23 

•13 

■49 

•39 

•76 

•13 


d 

•O 

I 

.M 

0 

Q 


a 

o 

a 


&> 

'O 


5 S 
4 0 

1 O 

6 S 


d 

P 


27 

16 

4 

24 


o 

g 


■SO 

•39 

■76 

■13 


o 

c 


a 

^ I 


7 () 

5 N 

3 N 
7 0 


5 0 13 *03 6 N 


2 0 
6 S 

5 0 
3 S 
1 0 

6 O 
3 S 


2 

20 


•39 

•76 


9#0*^ 


29 

17 

6 

25 


•02 

•92 

•29 

•66 


3 0 
1 0 

7 N 

4 O 
3 N 

7 N 

5 O 


5* 

Q 


27 
U 

3 

23 

11 

31 

200 

8 

28 
16 

4 
25 


C3 

o 

o 

d 

u 


■03 

•92 

■29 

•66 


ss 

a 

I 

ja 

o 

o 


a 

o 


B 

C 


1 N 
7 D 

4 D 

2 N 


99 

p 


25 

14 

*> 

22 


o 

d 


■56 

*43 

•82 

•19 


24 

25 


• 

d 

■O 

' J3 

Cf 0 
C 3 


3 D 

1 Jr 

6 Jr 
3 D 


m 

p 


25 

12 


a 

o 

c 


■09 

'99 


56 1 D 110OO9 27 2 Jr 


•92 

■29 

•19 

■55 

*45 

■82 

•19 


5 N 
2 N 

1 D 

6 N 
4 D 

2 D 
6 N 


1 S 15 *02 2 0 14 *55 4 N 13 08 5 D 


5 S 4 
2 Au23 

1 S 11 

6 S 1 
rS Au2l 

4 S 190 

2 S 81 
6 Au 2: 



•39 

•76 

•65 

•02 

■39 

•92 

•29 

65 


6 (4 
4 S 

3 O 

7 S 

6 0 

3 0 
1 S 


3 

22 

11 

30 

19< 

7 

27 


•92 

•29 

•19 

■55 

•46 

•82 

•18 


1 N 
5 ( ) 

4 N 

2 O 
7 N 

5 N 
2 O 


2 

21 

o 

30 

17 

6 

26 


5 S 16 *55 7 O 16 *08 1 X 14 


{ 


2 S 5 ‘92 

7 Au 25 *29 

6 S 13 *18 

3 8 2 -55 

7 Au 22 '92 

6 S 9 -81 

4 Au 30 *18 

3 3 18 *08 

7 8-7 -45 

4 Au 26 *81 

3 8 14 *71 

1 S 4 ‘08 

5 Au 24 *45 

4 S II -34 

1 Au 31 *71 

6 Au 21 08 

7 8 190 ‘51 

4 S 8#0‘97 

2 Au 280 *34 

1 8 16 -24 


4 O 
1 8 


5 

23 


■45 

•82 


5 N 
3 O 


3 

23 


■45 

•82 

*72 

•08 

•98 

■35 

•71 

•61 

•98 

•35 


2 D 
7 N 

6 D 

3 X 

2 D 

6 D 

4 X 

3 D 

7 D 

4 N 


30 

18 

/ 

27 

15 

4 

23 

12 

10 

200 

9 

28 
17 

o 

25 

i 

14 

3 

21 


■45 

82 

•72 

•09 

•98 

•35 

•72 

•61 

■98 

•35 

•25 

•G1 

•51 

88 

•25 

•14 

•51 

•88 


30 

32 

33 


6 U 
4 D 

3 Jr 

7 D 

6 Jr 

3 Jr 
1 D 


10 ‘35 

21#0‘72 


•62 

•98 

•35 


9 


29 

18 

6 

26 

14 

2 

23 


35 7 Jr 11 


38 

40 

41 

43 

44 


4 D 
1 1 ) 

7 Jr 

5 D 

4 Jr 

1 Jr 

5 D 

4 Jr 

2 Jr 

6 D 


31 
19 

7 

2S 
16 
4 

24 

120 '67 

•04 
•41 


■25 


■62 

51 

■88 

•25 

■15 

51 

‘88 

*78 

•14 

04 

•41 

■73 


26 


28 

29 


31 


34 


36 

37 


39 


42 


i 


7 

0 

12 

•71 


N 

11 

24 

3 

D 

10 

•77 

46 

5 Jr 

9 

5 

0 

2 

*08 

6 0 

310 ‘61 

1 

N 

30 

•14 


2 D 

29 

2 

s 

21 

.45 

a 

0 

200 *^6 

5 

X 

19 

•51 


7 D 

19 

1 

0 


•35 

2 

N 

7 

•8S 

4 

D 

7 

•41 

49 

5 Jr 

5 

5 

s 

28 

•71 

7 

0 

28 

•^4 

1 

X 

26 

•77 

3 D 

26 

4 0 

17 

•61 

6 

N 

16 

•14 

7 

D 

15 

•67 

51 

2 Jr 

14 

1 

0 

6 

25 

•98 

3 

X 

5 *51 

0 

D 

5 

•04 

52 

6 Jr 

3 

6 

s 

■34 

7 

0 

24 

•37 

2 

N 

23 

•41 

3 D 

22 


5 0 

2 0 

6 S 

5 0 
3 S 


14 

3 

22 

10 

300 


'24 6 N 12 *77 l D 

•61 4 N 2 14 6 D 

•98 1 O 22 *51 3 X 

■87 7 N 9# -40 1 D 

•24 4 0 29 -77 6 N 


120 

10 

210 

8 

28 


•30 

•07 

■04 

•93 

•3U 


54 ‘i Jr 10 


57 


7 D 
4 I) 

3 Jr 

7 D 


31 

20 

7 

27 


‘31 

•67 

*04 

•94 

30 

*20 

•57 

*94 

•83 

*20 

*57 

■47 

■.S3 


45 

47 

48 

50 


53 


55 

56 


58 


d 

•o • 

A 3 
o s 

^ a 


Q 
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o 

2 


S' 
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0 

<P 


S 

o 




4 Jr 

3 F 

1 F 

5 Jr 

4 F 

1 Jr 

6 Jr 

5 P 

2 Jr 


120 

2i 
21 

9 

29 
19 

6 

26 


•S3 6 F 230 

•73 5 Mr 14 

*10 2 Mr 2 
'47 7 F 29 


a 

o 

o 

d 


4 Jr 

23 

•62 

6 

F 

22 

•15 

3 F 

n# 

•52 

5 

Mr 12 

•05 

7 Jr 

30 

•S8 

2 

Mr 

1 

•41 

5 Jr 

20 

•25 

6 

P 

18 

•78 

4 P 

8 

15 

5 

Mr 

9 

•63 

1 Jr 

28 

•51 

3 

F 

27 

•06 

5 Jr 

16 

•88 

7 

F 

15 

•41 

4 F 

4 

00 

1 

6 

Mr 

6 

•31 

2 Jr 

25 

•15 

3 

P 

230 

•68 

1 P 

130 

'04 

2 

Mr 

13# 

*57 

5 K 

ieo-41 

6 

Mr 

2 

•94 

2 Jr 

21# 

•78 

4 

P 

20 

•81 

1 F 

9 

•68 

3 

Mr 11 

•21 

6 Jr 

30 

*04 

7 

P 

28 

•57 

3 Jr 

18 

•41 

4 

F 

16 

•94 

2 P 

6 

■31 

3 

Mr 

7 

•84 

6 Jr 

26 

•67 

1 

P 

25 

*21 

5 F 

14 

■57 

7 

Mr 

150 

•10 

2 P 

2 

•94 

4 

Mr 


•47 

7 Jr 

23 

•31 

1 

F 

21 

■84 

6 F 

11 

•20 

7 

Mr 12 

*73 

3 Jr 

31 

•57 

*4 

Mr 

1 

10 

7 Jr 

19 

•94 

2 

F 

18 

*47 

6 F 

7 

•84 

1 

Mr 

9 

•37 

4 Jr 

28 

•20 

5 

F 

26 

*73 

1 Jr 

17 

•57 . 

[3 

F 

16 

•10 


[4 

Mr 

16 

•63 

7 F 

4 

•47 

2 

Mr 

6 

00 


•73 

•10 

•00 

36 


5 S 5 
2 Au 25 


1 S 
6 S 
3 An 22 


12 

•> 


•61 

•97 

•87 

•24 

•61 


2 0 

19 

•14 

3 

N 

17 *67 

5 D 

17 

•20 

59 

6 Jr 

15 

•73 


1 F 

14 

•26 

6 0 

8 

■51 

1 

N 

7 '04 

2 D 

6 

•57 

60 

4 Jr 

5 

•10 


5 P 

3 

IV3 

3 S 

26 

'87 

5 

0 

2i ; ‘40 

6 X 

24 

■93 


1 D 

24 

•46 

61 

2 Jr 

220 

•99 

2 0 

15 

•77 

4 

N 

14 -30 

6 D 

13 

•83 

62 

7 Jr 

120 

•36 


1 F 

10 

•89 

7 0 

5 

•14 

1 

N 

3 -67 

3 D 

3 

•20 

63 

4 Jr 

1# 

0’73 


6 Jr 

31 

•26 

4 S 

24 

•50 

6 

0 

24 -uS 

7 N 

22 

•57 


2 I) 


■10 

64 

3 Jr 

20 

•63 

3 0 

12 

*40 

4 

N 

100 *93 

6 D 

10 

•46 

65 

7 Jr 

8 

•99 


2 P 

7 

•52 

7 0 

1 

•77 

2 

0 
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3 N 

29 

•S3 


5 D 

20 

•36 

66 

6 Jr 

27 

*89 

5 S 

21 

•14 

G 

0 
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1 X 

19 

•20 


2 D 

IS 

•73 

67 

r4 Jr 

17 

•26 


2 S 10 

•50 

4 0 
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*03 

5 N 

8 

•56 

7 D 

8 

•09 

68 

1 Jr 

6 

6 Aa290 

•87 
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28 

•40 

2 0 

27 

•93 

4 N 

26 

•46 


5 D 

25 

5 S 17 

•77 

7 0 

17 

■30 

1 N 

15 

'83 

3 D 

15 

*36 

70 

4 Jr 

13 

3 S 7 

•13 

4 0 

6 

•67 

6 N 

5 

•20 

7 D 

4 

•73 

71 

2 Jr 

3 

7 Au 27 

•50 

2 S 

26 

•03 

3 0 

25 

*56 

5 M 

24 

•09 


6 D 

231 

6 S 14 

*40 

7 0 

13 

•98 

2 N 

12 

•46 

3 D 


•90 

73 

5 Jr 

10 

3 S 3 

■77 

5 0 

3 

•30 

6 N 

1 

•83 

1 D 

10 

•36 


2 D 

30 

1 Au 24 

•13 

2 8 

22 

•66 

4 0 

22 

•19 

5 N 

200 

•73 


7 D 

20 


•63 

•99 

•89 

•26 

•62 

•52 

•89 

•26 


69 


72 


74 

75 


3 P 
7 Jr 

6 P 

3 F 
1 Jr 


5 

24 

12 

1 

22 


•79 

16 

■52 

■42 

■79 

•15 


3 P 28 
7 P 17 

G Mr 7 

3 F 24 

2 Mr 160 

7 I^Ir 4^ 

4 F 21 

3 Mr 12 

7 Mr 1 

5 F 19 

4 Mr 9 

1 F 26 
7 Mr 17 

4 Mr 50 

2 F 230 

7 Mr 13 

5 Mr 3 
2 P 20 


7 F 9 


4 Jr 
1 Jr 


29 

18 


•42 6 F 27 
79 3 P 17 


•37 

•26 

•63 

•00 


■36 5 Mr 10 '89 


‘26 

■63 

•53 

•89 

•79 

•16 

■53 

*42 

76 

111 

08 

•42 

32 

‘69 

05 

•95 

•32 

■69 


•05 1 Mr 10 58 


•95 

32 


For titbi* by firahma siddliauta add algebraioa 11/ — *02 to the above. 
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TABLB II. — NEW MOONS AND S0L1PSE3 


TABLE Il.^olar years and new moons 


Com- 
xneDoe- 
ment of 
solar 
year. 


M 


t 

o 


»4 O 

M .M 

*.r « 

>> SD 


0« 

*< 

0*0 


U 

i! 

o 


a 

o 

o 

E 


a 

fit 

u 


Vais akha . J y eshtha. 


Ashadka* Sravana* Bhadrapada* 


o 

a 

© . 
*5 >» 

8 © 

*© 

k. 

§El 


O . 
P u 
^ p 

m ^ 


^ • 
d © 

o © 

Q O 

S E 

< 
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e 

N 

O 

A 

09 

DQ 

o 


o 

Q 


p 

o 

a 


© 

p 


p 

o 

tirt 

43 

Q 

6S 

£ 


3476 432 297 18M 

3477 433 298 17M 
8478 434 S09 17M 

3479 486 800 17U 

3480 436 301 18M 

3481 437 302 17M 


438 803 17M 

3483 439 304 17H 

3484 440 305 

8485 441 306 

8486 442 807 17M 

8487 443 308 17H 

3488 444 309 18M 

3489 44£ 310 17H 

3490 4|6 311 17M 

3491 447 312 17M 

3492 448 313 ISM 

8493 449 314 17M 

8494 450 315 I7M 

3495 451 316 17M 

3496 452 317 18M 

3497 453 318 17M 

3498 454 319 17M 

3499 455 320 17M 

3500 456 321 18M 

3501 457 322 17M 

3502 458 323 1751 

3503 4^ 324 18M 

3504 460 825 
3503 461 326 17M 

3506 462 327 17M 

3507 463 328 18M. 

3508 464 329 18M 

3509 465 330 17M 

3510 460 331 17 M 

3511 467 332 18M 

3512 468 333 18M 

3513 469 384 17M 

3514 470 835 17M 

3515 471 336 IBM 

3516 472 387 18M 

3517 473 338 17M 

3518 474 339 17M 

3519 473 340 18M 

3520 476 341 18M 

3521 477 342 17M 

3522 478 343 17 M 

3523 479 344 

3524 480 345 

3525 481 346 

3526 482 847 

3527 483 348 

3528 484 349 18M 


0168 08313 

■2765 19*4702 

•5343 8-5785 

•7980 27-2174 
D5I8 16-3259 

•3106 6*4340 

•6693 24 0729 
'8281 13-1812 

•0868 2-2895 

■3456 2a9283 

•6043 10- 0366 

■8631 28-6755 
•1219 17*7838 

*3806 6*8921 

*6394 25-5310 
■8981 14-6393 


11- 687 
9-820 

5- 977 

4-110 

0-268 

23’979 

22-113 

18-270 

14-427 

12- 560 
8-718 

6- 851 
3-003 

26-720 

24-853 

21-011 


A.]). 

o«Ef4Mrl8 -86 

<.6 Ap 17Q *38 

376 3 Ap 60 

377 1 Mr 260 '11 


© 

■■ 


• 

a 

0 

& 

• 


• 

la 

0 

■ 

itfl 

•0 * 

• Ji 

JA <*9 

0 a 

4) 0 

^ a 


« a 

0 0 

Day. 

0 

© 

u 

pEi 

V © 

0 0 

^ a 

© 

a 

0 

© 

© 

a 

7 My 16 

•91 

2 Je 

16 

•44 

3 Jl 

14 

6 Mr 
■ 

5 

■28 

6 Je 

3 

'81 

1 Jl 

3 

2 Ap 24 

•64 

4 My 24 

•17 

5 Je 

22 


. ts 
e p 

O’©! 

2 ® d 

b ^ 


Q 


d 

o 

o 

m 

u 


379 

380 

381 
382 

383 

384 

385 

886 

387 

388 
389 


•1669 3-7476 17- 168 

■4156 22-3866 15-301 
■6744 11-4948 11*458 

9332 0-6031 7*616 

1919 19*2420 5*749 

4507 8*3503 1-906 


391 

392 

393 


7 Ap 14 
4 Ap 3 

1 Mr 22 

7 Ap 10 
6 Mr 31 

2 Mr 20 
1 Ap 7 
6 Mr 27 

4 Ap 150 

1 Ap 4 

6 Mr 24 

5 Ap 12 

2 Ap 1 

6 Mr 21 

5 Ap 8 

3 Mr 29 
Mr 18 


•01 

*88 

*74 


■64 

■01 


1 My 13 
6 My 2 

3 Ap 21 

2 My 10 
6 Ap 29 


54 

•91 

•27 


17 
'54 

.qo i 3 Ap 18 '91 

1 6 My 180 *44 
*27 2 My 60 '80 

‘64 7 Ap 260 ‘17 

*54 6 My 15 
*91 3 My 4 

•27 7 Ap 22 

•17 6 My 11 
*64 4 My 1 

*90 1 Ap 20 

7 My 8 


3 Je 12 
7 Je 1 

4 My 20 
, 6 Je 19 

3 Je 8 

1 My 290 

6 Je 16 

4 Je 5 
1 My 25 


•80 

•17 

•54 


[2 Ap 1700 07 
395 6 Ap 60O'43 


7094 26*9892 
9682 16*0976 


0*039 

23*751 


2269 5-2058 19*908 


4857 23 8447 
7444 12-9530 


18M 

17M 

17M 


0032 20613 

•2620 207001 

*5207 9*8084 

*7796 28*4473 
•0382 17,5556 

-2970 6*6639 

■5657 25*80^ 
•8145 14*4111 

•0732 8*6194 

•3320 22*1588 
*5908 11-2666 

*8495 0*8749 

*1088 19*0188 

•3070 8*1221 

•6258 26*7610 
*8845 15*8693 

•1433 4*9776 

•4021 23-6164 
•6608 12*7247 

•9196 1*8330 

•1788 20*4719 

•4371 9*5802 

•6958 28*2191 
•9646 17- 3274 

*2134 6*4857 

•4721 26*0746 


18042 

14*199 

10*366 

8*489 

4-647 

2*780 

26-492 

22-649 

20-782 

16*939 

18*097 

11*230 

7- 887 

8- 544 
1-678 

25*390 

23*523 

19*680 

15-887 

13*971 

10*128 


6-286 

4'41d 

0*676 

26*263 

22*421 

18*578 

16*711 


396 

397 

398 

399 

400 

401 

402 

403 

404 

405 

406 

407 

408 

409 

410 

411 

412 

413 [ 

414 

415 

416 

417 

418 

419 

420 

421 

422 

423 

424 

425 

426 

427 


3 Mr 25 

2 Ap 13 
7 Ap 8 

4 Mr 23 

3 Ap 10 
7 Mr 30 

5 Mr 20 

3 Ap 7 

1 Mr 270 

7 Ap 15 

4 Ap 4 

1 Mr 24 

7 Ap 11 

5 Ap 1 

2 Mr 21 

1 Ap 9 

5 Mr 28 

3 Mr 18 

4 Ap 160 

2 Ap 60 

6 Mr 26 

3 Ap 13 

2 Ap 2 

7 Mr 23 

6 Ap 11 

3 Mr 30 

7 Mr 19 

6 Ap 70 

4 Mr 280 

2 Ap 14 

7 Ap 4 

4 Mr 24 

8 Ap 12 


•80 


4 Ap 270 

3 My 16 
7 My 5 

5 Ap 24 

■70 4 My 13 
*07 1 My 2 

*43 5 Ap 21 

4 My 9 
2 Ap 29 

re Ap 18 

^ . .... ^ ^ 


■83 

70 

■06 

•96 

*33 

.23 

*59 

*96 


•07 

7 Je 13 

•44 

4 Je 2 

•80 

2 My 22 

•70 

1 Je lO 

•U7 

5 My 30 

. . , ( 2 My 19 

J 4 J 0 18^) 

•83 

1 Je 60 

•70 

6 My 270 

■60 

5 Je 15 

•96 

2 Je 4 

*33 

6 My 23 

•28 

6 Je 11 

•60 

3 Je 1 

'96 • 

1 

[7 My 21 

2 Je 20 

•86 

6 Je 80 

•23 

3 My 280 

•59 

2 Je 16 


97 6 An 13 *50 

34 2 Au 1 
7 J1 22 


7' 


5 My 
2 Ap 25 

1 My 14 

6 My 4 


■86 

•23 

■59 


3 Ap 23 

2 My 11 

6 Ap 30 

4 Ap 20 

3 M? 9i 

7 Ap 27l 

6 My 16 

3 My 6 
1 Ap 25 

6 My 12 

4 My 2 

1 Ap 21 

7 My 10 

4 Ap 28 
. f 2 Ap 18 

^ 3 My 17 
1 My 7 

5 Ap 26 

4 My 14 
1 My 3 

*65 6 Ap 23 

55 6 My 12 


'49 7 Je 6 
■86 4 My 25 

2 Je 13 
7 Je 2 

5 My 23 

3 Je 9 
1 My 30 

[5 My 19 
[7 Je 18 


07 
44 
81 
34 
70 
07 

97 

33 

70 

60 
97 

33 

23 
*60 
•97 
■50 
-86 
.23 

*13 

•49 

‘86 

•76 

•18 

•49 

*02 

•39 

■76 

■66 

•02 

*39 


4 J1 11 

1 Je 30 

7 Jl 180 

6 Jl 81 

2 Je 27 


1 Jl 
5 Jl 


16 

4 


3 Je 24 


{s Jl 
2 Jl 


2 Jl 13 

6 Jl 2 

3 Je 20 
20 

9 

7 Je 290 

6 Jl IS 

3 Jl 6 

7 Je 85 


*70 

•60 

•97 

•87 

*23 

■60 

■60 

•87 

■23 

*13 

•50 

•86 

•39 

*76 

*13 


[I 


An 20 
6 Au 10 

3 Jl 300 

2 Au 17 

6 Au 6 

4 Jl 27 

3 An 15 

7 An 8 

4 Jl 28 

3 Au 11 
1 An 1 


•87 

•23 

77 

*13 

•50 

•40 

•76 

•13 

•08 

•40 

•76 

*66 

•03 


6 Au 180O‘93 


4 Au 8 
1 Jl 28 


■03 7 Au 16 

'39 4 Au 4 
76 2 Jl 26 


‘29 

•66 

•56 

•92 

•29 


6 Jl 

4 Jl 4 

1 Je 22 

7 Jl 11 

4 Je 30 

5 Jl 19 

7 Jl 70 

6 Je 27 

4 Jl 16 

2 Jl 5 
6 Je 24 


■66 1 An 13 *19 

•03 
39 [ 


.76 

•12 

*49 

•39 

*76 


•29 4 Jl 12 
•65 2 Jl 2 


■92 

■29 


ll Jl 21 


*86 

•22 

■75 

•12 

•49 

•39 

*75 

*12 

•02 

•38 


65 

■02 

•91 

•28 


•02 

■39 

•28 

•65 

•02 

•92 

•28 

*65 

•55 

•92 

•28 


18 

55 

*44 

•81 

*18 

•08 


4 Je 7 

1 My 26 

7 Je 14 

5 Je 4 

2 My 24 

1 Je 11 

5 My 31 

3 My 21 

4 Je 19 

2 Je 

6 My 280 

5 Je 16 

2 Je 6 

7 My 26 

5 Je 12 

3 Je 2 

7 My 22 

6 Je 10 


•IS 

*55 

*92 

•82 


*55 
*08 

5 Jl 90 *45 
2 Je 2800*82 

1 Jl 17 *71 


6 Jl 7 
3 Je 25 


6 Ad 2 
2J1 21 
4 Au 20 
•29 1 Au 90 
•66 0 Jl 300 

*56 5 Au 18 

•92 2 An 6 
•20 6 Jl 26 

*19 5 An 14 

•55 8 Au 4 

•92 7 Jl 23 

•g 2 6 An 11 
•19 3 Jl 81 

2 Au 190 

6 An 7 
4 Jl 28 

3 An 16 

08 1 Au 6 
•45 4 Jl 24 


•58 

*98 

'46 

‘82 

•19 


■09 

45 


2 Jl 14 *35 3 Au 12 

1 An 2 
r6 Jl 22 
[7 An 210 

4 A u 90 

1 Jl 29 

7 An 17 

5 Au 7 

2 Jl 26 

1 An 14 

5 Au 3 

3 Jl 24 

2 An 11 

6 Jl 31 

6 Au 190 
2 An 8 


*18 

6 

Jl 

3 

-71 

‘35 

4 

Je 

23 

•08 

•45 

2 

Jl 

10 

•98 

•81 

7 

Jo 

30 

■34 

•18 

*71 

6 

Jl 

190 

•24 

■08 

3 

Jl 

8 

•61 

*45 

7 

J e 

26 

•98 

■34 

6 

Jl 

15 

•87 

*71 

4 

Jl 

5 

•24 

*03 

1 

Je 

24 

•61 

•98 

7 

Jl 

12 

•61 

•34 

4 

Jl 

1 

•87 

j 

f2 

Je 

21 

‘24 

74 

13 

Jl 

200 

•77 

•61 

1 

Jl 

1000*14 


72 

08 

45 

85 

72 

61 

98 

85 

25 

01 

98 

88 

24 

61 

14 

51 

88 

77 

14 

51 

40 

77 

14 

04 

40 

30 

•67 


Ending moments of tithia are the same by Arya siddhsnta 


TABLK II.— new WCIONS AND EOLIPSBS 

B.C. to A.D. 500 (S^ya 8idd]i&&ta)*won^ 
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AoTina. Karttika. Iffargasirslia. Banska. 


A.D. Iffaglia. A.D, 


Phalruna 


S' 

S a 

o 

^ n 


Q 


Q ee 
o 'o 

■3 • ^ 

2 ® a 

g ® 3 

hi ^ S 


S' 


7 S 12 
4 An 31 - 

3 S 190 

7 8 

6 Au 2 
3 8 15 


3 


•03 

*40 

*80 

*66 

•03 


1 0 

5 S 
4 O 

2 0 

6 S 


■93 5 0 


IS 5 

5 Au 25 

4 8 13 

IS 1 

6 Au 22 

5 S lOO 

2 Au 300 

1 S 17 

5 8 6 

3 Au27 

2 S 15 

6 S 3 

3 Au 28 

2 S 11 

7 S 1 
5 S 18 

3 S 8 
7 Ad 28 


•29 

•66 

■56 

*93 

•2i) 

•19 

•56 


2 0 
7 S 

6 O 

3 0 

7 S 

0 o 

4 S 


*46 2 I ) 

7 O 
4 S 


•19 

‘09 

*45 

•82 

72 

-09 

■98 

35 

72 


3 O 

7 O 
5 S 

4 0 

1 S 
7 0 

4 O 

2 S 


6 S 16 *62 1 O 


3 S 4 
1 Au 25 

7 S 13 

4 S 2 
1 Au 21 

7 S 90 

5 Au 30O 

4 S 18 

1 S 6 

5 Au 26 

4 8 14 

2 8 4 

6 Au 23 

5 8 U 

2 Au 31 

1 8 19# 

6 S 8 

3 Au 28 

2 3 16 

6 S 5 

4 Au26 

2 3 12 

7 8 2 

(4 Au 22 
^6 8 210 

3 S 90 
7 Au 29i 


•98 

•35 

•25 

•61 


5 O 
2 8 

1 O 

6 0 


* £i* 

a cA 

5 'c • 

• gi 

pM 

3 s >3 

2 ® o 

Em ^ 


S' 


Q ® 

O *0 

j • js 

S S S 

2 ® O 

bt ^ 


* 

d 

o 


s* 

Q 


o 

s 


6 S 

4 8 


17 

7 


•98 

r3 s 

200 

•51 

L5 ti 

20 

•04 

•88 

2 0 

9 

•41 

25 

6 a 

28 

•78 

•14 

6 0 

17 

•67 

'51 

3 0 

6 

•04 

•88 

7 S 

26 

■41 

•78 

6 0 

14 

•81 

*14 

3 0 

3 

•67 

•51 

1 S 

22 

•04 

*41 

6 0 

1O0O’O4 

•77 

4 S 

300 

•SO 

*67 

8 0 

19 

•20 

04 

7 

7 

*57 

-41 

4 S 

26 

•94 

30 

3 0 

15 

•88 

67 

1 0 

5 

•20 

04 

5 S 

23 

67 

94 

4 0 

12 

•47 

30 

1 0 

lO 

*83 

67 

20 

7 0 

20 

•78 

57 

5 0 

0 

'lO 

93 

2 S 

28 

*40 

83 

1 O 

17 

•80 

20 

5 C) 

6 

*73 


Uargasira 
Kskaya 


6 X 18 *57 


3 N 7 
1 O 28 


•94 

•81 


5 0 7 

2 N 26 


7 N 16 -21 1 I) 15 


4 S 4 
1 O 24 


*57 6 D 4 
•94 3 N 23 


7 N 12 *84 2 D 12i 


5 N 20 *20 
2 0 2lO *57 

1 N 9 *47 

5 O 29 -84 

4 N 17 -73 

2 N 6 *10 

6 0 26 47 

6 N 14 *36 

2 N 3 -78 

7 0 28 10 

6 N !!• 00 

2 O 31 ’86 

2 N 19 ‘26 

6 N 7 63 

4 O 28 *00 

2 N 16 -89 

7 N 6 -26 


6 D 1 
4 N 20 

3D 9 

7 N 28 

6 D 17 

3D 5 
1 N 25 


•47 

*84 

•74 

*10 

•47 

37 

•73 

•10 

■00 

37 

•26 

•63 

•00 


0 D 130 ‘W 

4 D 8B0*26 

1 N 210 *63 

7 D 10 *53 

4 N 29 *89 

Pausha 

Kshaya 

ID 7 16 

5 N 26 *53 


4 O 15 
ID 4 


•42 

■79 


S 

-o 

® I 

® 


s* 


*2 

Q 

2 

Em 


no 

*66 

3 N 

100 

•09 

4 

D 

9 

•6*2 

76 

290 

•93 

7 O 

29 

•46 

1 

N 

27 

*99 

18 

•83 

6 N 

17 

•36 

7 

D 

16 

*89 

78 

8 

27 

*19 

•66 

3 N 
1 0 

6 

27 

•72 

*09 

5 

2 

D 

N 

6 

26 

•25 

•63 

79 

15 

•46 

6 N 

13 

‘99 

1 

D 

13 

•53 

81 

4 

24 

•83 

•19 

4 N 
1 0 

3 

23 

•33 

*72 

5 

3 

D 

N 

2 

220 

*89 

•25 

82 

13 

•09 

7 N 

iieO'6-’ 

2 

D 

n 

*15 

84 

1 

•46 

4 0 

300 

•99 

6 

N 

29 

•62 


20 

•82 

2 0 

20 

•35 

3 

V 

18 

•89 


0 

29 

•72 

•09 

1 N 
5 0 

8 

28 

•25 

•62 

4> 

ai 

7 

D 

N 

7 

27 . 

•78 

•15 

87 

1C 

•99 

4 N 

16 

•62 

6 

D 

15 

*05 

89 

6 

•35 

I N 

4 

•88 

3 

D 

4 

*41 

90 

25 

*72 

6 0 

25 

•25 

7 

N 

23 

•78 

14 

'62 

6 N 

13 

■16 

6 

D 

120 

•68 

92 

2 

*99 

2 N 

1 

•52 

4 

D 

1 

*05 


22 

•35 

6 0 

210 

•88 

1 

N 

200 

■41 


no 

'25 

5 N 

9 

*78 

7 

D 

9 

•31 

95 

300 

*02 

3 0 

30 

•16 

4 

N 

28 

■63 


18 

•51 

2 N 

17 

•05 

3 

D 

16 

•58 

97 

7 

‘88 

6 N 

6 

•41 

7 

D 

6 

94 

98 

27 

*2o 

8 0 

26 

■78 

5 

N 

25 

*31 

16 

•15 

2 N 

14 

*68 

4 

D 

14 

•21 

400 

4 

•51 

7 N 

3 

•04 

1 

D 

20 

•57 

01 

23 

•88 

4 0 

23 

*41 

5 

N 

210 

•94 


12 

•78 

3 N 

U«0 81 

4 

D 

10 

‘84 

03 

2 

•15 

7 0 

31 

•08 

2 

N 

30 

•21 



6 Jr 
3 D 


8 

27 


2 Jr 15 


6 Jr 
4 O 


4 

25 


15 

-52 

42 

70 

15 


3 Jr 12#O05 

7 Jr 10 *42 

4 D 21 *78 


3 Jr 
1 D 
5 D 

4 Jr 
1 D 


9 

29 

IS 

6 

26 


7 Jr 18 


4 Jr 
2 D 


2i 

23i 


1 Jr 11 

6 D 3o 

2 O 19 


1 Jr 
6 D 


7 

28 


6 Jr 15 


2 Jr 
6 D 


4 

24 


5 Jr 12 


3 Jr 
7 D 


1 

21 


06 

08 

09 

11 


6 Jr 9 

3 D 29 
1 D 18 

7 Jr 6 

4 D 26 

3 Jr 140 

7 Jr 2i 

5 D 2? 

3 Jr 10 



1 D 
5 D 


31 

19 


14 

16 

17 

19 

20 

22 


4 Jr 7 

1 D 27 
7 Jr 15 

5 Jr 4 

2 D 24 

1 Ji* 12 


25 

27 

28 


5 Jr 
3 D 

2 Jr 

6 D 

3 D 
2 Jr 

7 D 


1 

21 

9 

29 

18 

6 


26 

5 Jr ISO 

3 Jr 30 


To mean endinjr rnomont of tithis add alyebraioally — 02 for Brahma siddhanta 

55 


•68 


•42 

•31 
*68 

*68 

95 

•31 

•21 

•58 

*94 

•84 

■21 

•11 

•47 

•84 

•74 

■11 

•47 

•37 

•74 

■10 

•00 

•37 

•27 

•63 

•00 

■90 

27 

•63 

*53 

*90 

*79 

16 

S3 

*43 

*79 

•16 

•06 

*42 

•79 

•69 

*06 

•95 

*32 


M 

$ d 

* o 

^ a 


d 

o 


s* 

Q 


o 

0 


d 

4d 

Q 


a 

o 


^ a 


C9 

a 


a 

o 

a 

Li 


77 


7 F 6 
5 Jp 26 
3 F 


80 


13 

30 


83 


85 

86 f ® 

U F 


88 


1 F 
6 Jr 

4 F 10 

1 Jr 30 
6 J r 20 

6 F 8 

2 Jr 27 
6 Jp 16 

15 

5 F 4 

3 Jr 25 


•68 

■05 

•95 

•32 

068 

*58 

*95 
•31 

*21 

*58 
■95 
‘48 
•84 
21 


2 Mr 7 '21 

6 F 24 '68 

5 Mr 15 *48 

2 Mr 4 85 

7 F 22 21 

6 Mr 12 11 

8 Ml 1 43 

7 P 18 85 

6 Mr 8 74 

4 F 26 ir 

3 Mr 170 *01 
600*37 


2 F 


91 


93 

94 


96 


12 

1 


99 



02 

04 

05 

07 


10 


12 

13 


15 


6 F 

3 Jr 21 

2 F 9 

7 Jr 29 

4 Jr 18 

3 F 6 
7 Jr 26 

G F 130 

4 F Si 

1 Jr 23 

7 F a 

4 Jr 30 

2 Jr 2o 

7 P 7 

5 Jr 28 
2 Jr 16 

4 P 15 
1 F 4 

5 Jr 24 

1 P 12| 

2 F 1 

6 Jr 21 

5 P 9 

2 Jr 29 

7 Jr 18 

6 P 6 

3 Jr 26 
2 F 


•11 

•47 

*.37 

*74 

•64 

•00 

•37 

*27 

•04 

•00 

•90 

•27 

•63 

■ t ^ 

I i 

■53 

•1*0 

•80 

•16 

•53 


•74 

64 

•01 

■87 

•27 

*64 

*01 

•90 

27 

•17 

•63 

•90 

*80 

*17 

*•>3 


18 


21 

23 

24 

26 


140 

6 P 20 

4 Jr 23^ 

2 P 10 

7 Jr 81 

4 Jp 19 

3 P 7 
7 Jr 27 

5 Jr 17 

4 F 4 

1 Jr 240 

7 F 12 
4 F ] 


•80 

•16 

•06 

•48 

•32 

*69 

*06 

‘96 

•32 

*69 

•59 

•06 

*32 

•22 

•59 

•48 

•85 


4 F 23 
11 3 Mr 13 

■4S 1 Mr 3 

5 F 20 

4 Mr 10 

1 F 27 

3 P 17 

4 Mr 7 

2 P 26 

1 Mr 15 

5 Mr 4 

2 F 21 

1 Mr ll 

(> Mr 1 

3 F 18 

2 Mr 9 ^43 

G J-' 26 -80 

5 Mr 160 *70 

3 Mr GO *06 
7 F 230 -43 

6 Mr 23 *33 

3 Mr 2 '69 

1 F 20 -oo 

0 -Mr 10 ••g^ 

*33 
■69 

7 Mr 7 -59 

4 P 240 06 

8 Mr 14 -86 

1 Mr 4 -22 

5 F 21 *69 

4 Mr 12 *49 

1 P 29 -85 

G F 38 *22 

3 Mr 0 ‘12 

2 F 2C -49 

f^F 16 -85 

1 Mr 160 

6 Mr 59 *75 

3 F 23 *12 

2 Mr 14 *02 

6 Mr 2 •$8 


4 P 28 
I F 16 
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table II. — NEW MOONS AND ECLIPSES 


TABUS II.— Solar years and new moons 


I C Tl'i • 

IT* r t-- 
n ot: o: 

^ iV 

^ r. 


c 


Vaisakha. Jyeshtka. Asha^a 


Sravana. Bbadrapada* 


• 

€ 

• 

« 

; 1 

>» . 

0 

m 

S' 

a 

C 

• 

>% 

tS 

• 

Q 

■ 


c m 

Z ^ 

:: ^ 

u t 

t Jt 

> X 

A 

£ 

£ * z ^ 

' 7" a^ 

- ^ U >% 

« s 

E S 

ga 

< 

d 

1b 

w 

wO 

O 

■ * 

^ a 5 

o 

u 

fsi 

*S . 

® C X 
o a 

^ ;3 a 

* m 

« 

o 

ei 

u 

O Q 
^ O d 

^ a a 






AJ>. 





3 My 29 

: : 

a * ^ 


I'M 

:Sl«9 141829 12-8M 

428 

7 Mr 31 

*ni 

2 Ap 30 

•44 

. r- vV' 

♦f ■:>! 

ry. 

8*2912 

9*026 

429 

6 Mr 21 

•28 1 

6 Ap 19 
.1 My 190 

•81 

*34 

2 Je 17 

w *•- . 

% a 


• s\' 

« .a 

.454 21*9301 

7*159 

430 

4 Ap 9 

•18 

5 Mv SO 

•71 

7 Je 7 

V 5 . 

4.*- 3*- 

i-^y 

:J71 11*0384 

3316 

431 

1 Mr 29 

•54 

3 Ap 2bO 

•08 

4 My 27 

• • ^ ^ 

C * .V' 


i:m 

7659 0.l4t:7 

27*028 

432 

[6 Mr 17 

1? Ap 16# 

■91 

•44 

1 My 15 

*97 

3 Jo 14 


-f P*. 3 % 

isn 

•0246 IS 7859 35 161 

433 

4 Ap 5 

•81 

6 My 0 

•34 

7 Je 3 

- m 

4 ‘ •‘•**3 

;sM 

•J534 7 S939 21-319 

434 

2 Mr 26 

•18 

3 Ap 24 

•71 

5 My 24 

» ■>» • r' 

% ^ 

4.‘- ‘57 

ISM 

542*2 26*5328 

19*452 

435 

1 Ap 14 

•07 

2 My 13 

•60 

4 Je 12 

^ 

^ fc. 1 

* i* 3-' S 

17M 

5009 15 6411 

16 609 

436 

o Ap 2 

‘44 

G My 1 

•97 

1 My31 


4.H r.59 

ISM 

<0597 4 7494 11-766 

437 

2 Mr 22 

•81 

4 Ap 21 

•34 

f 5 My 20 

1 7 Je 100 
4 Je 80 

' * C-V 

4» -^-1 

liM, 

•3154 23 8882 

9-900 

438 

1 Ap 10 

.71 

3 Mv 10 

*24 


4^ 361 

ISX 

•5772 12-4965 

6'057 

439 

6 Mr 31 

*07 

7 Ap 29 

•Ci> 

2 My 29 

3^1 

4^: 361 

IfM 

*83o'9 1*6048 

2214 

440 

3 Mr 19 

•44 

[4 Ap 170 

[6 My 17# 

•1>7 

50 

1 Je 16 


0 
I p 4 < 

Q 


a 






d 

c ti 


a 


o 

00 


d 

*^3 

4> 


C 

o 


OS 

p 


97 6 Je 280 7 Jl 28 

87 4 J1 17 -W 6 Ati 15 


• 

a 

o 

• ii * 

o 

4 

H 


04 

'93 


J4 1 J1 6 

.;i 6 Je 26 

■EO 6 J1 U 

■87 2 J1 3 

‘24 6 Je 22 

•]4 6 Jl 11 
‘50 3 Je 30 

1 Jl 18 


80 

67 


■87 

•40 


z. ii m wm 

m m% 

SSM ^ ^ 

.^7 


IfeM 

:8M 

IT.M 


-0V47 20'34S7 0 .‘U7 
3585 9'S62’J 24 059 


*6122 

.^10 


27 9909 
17 -'>.*92 


22193 

18*350 


442 

443 


l^M 1297 6 2075 14 507 


k»# 7 5* '-3 3^ 
^S0i' 9 


l^M 


8SS5 

6472 


248464 

18*9547 


12*640 

8*797 


UM 35|‘' 

371 

i:” 373 

373 

SSs^i W S74 

MS4 510 S75 

1555 'll 376 
SVJ 877 


17M *9060 3*0630 4*955 


18M 

18H 

isy 

17M 

18M 

19M 

l^'M 


'1648 

4235 

mzz 

*9410 

•1998 

■4585 

•7173 


217018 

10*8102 

29*4491 

13 5874 

7*6657 

26 8046 
15*4128 


8088 

26*800 

24*933 

21-000 

17-248 

14381 

11*538 


445 

446 

447 

448 

44d 

450 

451 

452 

453 

454 

455 


2 Ap 70 

6 Mr 270 

5 Ap 15 

2 A p 3 

7 Mr 24 

6 Ap 12 

3 Ap 1 

7 Mr 20 


*34 

*70 

*60 
•97 

‘34 

-23 
*60 

■07'* 


( 


■87 

23 

‘60 

*13 

'50 


S557 SIS 37s 

17M 

•97&J 4.5211 7*695 

456 

a:- 5s .-,14 179 

18M 

2348 23 ICOO 6*829 

457 

r>'^ 51' •'^90 

IsM 

4:<36 12'2688 1*936 

458 

3t5#} 516 3*^1 

ISM 

7523 1*3766 25 698 

459 

sh> 1 517 382 

ISM 

-ail 20 0155 23*331 

460 

S^.j 518 3SA 

ISM 

•2»1?8 9 1238 19*983 

461 

3. '-9. 2. 5l.> 

ISM 

•5286 27 7*127 18-121 

462 

52' 3-5 

18M 

7^73 16 8710 14 279 

463 

5-1 3^6 

ISM 

*0161 5 9703 10*436 

464 

iv'5 ':^8s7 

18M 

30I0 24 61S2 8*569 

465 

•>67 5i3 J-8 

ISM 

*56.i6 1 3 7242 4*726 

466 

.',21 r^s9 

ISM 

8224 2*8347 0*884 

467 

*' y •* 5—5 3.-'" 1 

l-'M 

•0811 21 4737 :G*571 

468 

'^S7o 5‘2S .'.91 

isM 

ZZW 10'5'‘26 22*729 

469 

'S71 527 3.>2 

ISM 

59S0 29 2209 20*862 

470 

:jS7*2 528 393 

ISM 

•8574 ls-3292 17 010 

471 

.’4; 73 52 ' :<94 

ISM 

*1162 7*4375 13176 

472 


6 Ap 8 
4 Mr 29 
1 Mr 180 

3 Ap 17 

7 Ap 6 

4 Mr 25 

3 Ap 13 
1 Ap 3 

5 Mr 22 

4 Ap 10 

1 Mr 30 

6 Mr 20 

5 Ap 7#0‘03 

2 Mr 279 *30 

1 Ap 15 

5 Ap 4 

3 Mr 21- 

1 Ap 11 

6 Ap 1 

3 Mr 21 


3 My 6 
1 Ap 26 

7 Mv 15 

4 My 3 

1 A.p 22 

7 My 11 

5 My 1 
I 2 Ap 19 

1.4 My 190 


24 2 My 25 

18 1 Je 13 
50 6 Je 2 

87 3 My 22 

76 2 Je 10 


13 8 Je 27 
■03 2 Jl 15 
•40 6 Jl 4 
*77 4 Je 24 


*13 6 My 300 1 Je 26 

■50 


66 3 Jl 13 
03 7 Jl 1 
f 4 Jo 20 
le Jl 200 
•80 3 Jl mo- 83 5 Aa 8 

- 2 jj 2 g 


•40 


77 3 An 5 
14 7 Jl 25 

03 6 Au 12 

40 3 Ao I 

r 1 Jl 2*/ 

''1.2 An 2(_ 

67 7 An 10^O'20 
*03 4 Jl 29 

•93 3 An 17 

‘30 7 An 6 
•68 5 Jl 27 

*56 4 An 14 

-93 1 An 3 
.gofSJl 23 
^^1.7 Au 22 
*19 4 An 11 
66 2 Jl 310 

7 An 18 


66 

93 
30 

200 *83 
20 
56 

'42 

*88 
•20 

•09 

46 

'83 
36 
■72 
•09 


•93 

'46 


03 


5 Jc 17 


1 

5 


4 My 16 
2 My 3 
86 6 Ap 24 


My 8#O‘^0 2 Je 6 

Ap 27 ‘76 7 My 27 

*66 6 Je 16 

■03 3 Je 3 

■40 7 My 23 

■29 6 Je 11 

•66 4 Je 1 

.0, r I My 20 

Jo 190 
•92 7 Jo B# 


•76 

.j My 18 

*13 

•2 My 2 

60 

7 Ap 21 

'39 

’r My 9 

•76 

3 Ap 290 

•13 

r? AplSO 

lO ] 

[ 2 My 18# 


66 7 Jl 17 

93 4 Jl 6 
29 1 Je 23 

19 7 Jl 14 

56 5 Jl 3 

'93 2 Je 22 

•82 1 Jl 11 
19 6 Je 30O 

4 Jl 18 

7 


■56 
•09 
*46 1 Jl 


Ap 290 ‘“9 4* My '82 6 Je 27 

•72 6 Jl 16 
‘09 2 Jl 4 
*45 6 Je 23 


'09 1 An 15 

*46 5 An 4 
‘82 8 Jl 26 

‘72 2 An 13 

09 6 An 1 

^ [r> An 200 
■35 2 An 9^ 
*72 7 Jl 30^ 

•62 6 An 17 

•99 3 Au 6 
•35 7 Jl 26 


■99 

36 

•72 

•62 

99 

•36 

25 

•62 

•99 

•52 

■88 

*26 

•15 

•52 

•88 


{ 



r74 530 39i 
r^575 5^1 • 

3 '.76 532 3^ 

S' 77 .'>33 
S'lTh '> 'i4 ''>99 

%hl9 6.35 400 

^V^) bZii 101 

34% I 537 4 >2 


18M 

ISM 

19M 

18U 

ISM 

18M 

ISM 

IHM 


3749 2‘. 0763 11*310 473 
».337 151S46 7-467 4 7 4 

S924 4-2929 3*624 475 

1612 22 0319 1-757 476 
'4099 12-0401 25 469 4 7 7 

66S7 1*1484 21-627 478 

9274 19*7873 19*760 479 

1S62 8 8956 16*917 480 


2 Ap 8 

6 Mr 2 

4 Mr 1 

5 Ap 16 

3 Ap 6 

7 Mr 25 

6 Ap 18 

3 Ap 2 

1 Mr 23 

7 Ap 10 

4 Mr 80 

1 Mr 19 
7 Ap 7i 

5 Mr 27 




02 6 My 25 

82 4 Je 13 
■19 1 Je 2 

*56 6 My 22 

'45 4 Je 9Q 
•82 2 My:iOO 

1 Je 18 

08 5 Jo 6 
*45 2 My 26 

*35 1 Je 14 

•72 6 Je 4 

•08 3 My 23 

'98 2 Je 11 


*25 6 An 14 *78 

'62 4 Au 3 ‘16 

riJl 23 52 

^^1.3 An 22 05 

*83 7 Au llQ ‘41 
■25 4 Jl 310 


*35 5 Jl 12 
'72 3 Jl 2 
.. f 7 Je 20 -62 

‘^^[2J1 2C#0‘1» 

'98 6 Jl 90 *51 1 ^ 

'35 3 Je 28 " ' ” 


3 Au 18 


■25 2 Jl 17 

•62 7 Jl 6 
'93 4 Je 25 


'86 3 Jl 14 
•25 7 Jl 3 
•61 5 Jo 22 


■88 5 Jl 28 

*78 4 Au 16 

•15 1 All 4 
•51 6 Jl 26 

•41 4 Au 12 


14 


•35 6 My 31 

f 4 My 21 '25 

Je^ 19#0‘78 

*61 3 Je 8 *14 4 Jl 

■98 7 My 28 

6 Je 16 

6 

'61 1 My 25 


78 2 Au 2 

re Jl 21 

1^1 Au 20| 
-51 4 Jl llO 6 Au 9 

•88 1 Je 300 2 


•68 

04 

'41 

•31 

•68 

•04 

•94 

•31 

•68 

•21 

•57 

'94 



7 Jl 19 
7 

•61 2 Je 27 
'41 7 Jl 16 
•78 5 Jl 5 
•14 2 Je 23 


•31 1 Au 17 -84 

'67 6 Au 6 -20 

•04 3 Jl 26 *57 

■94 2 An 14 *47 

•31 6 Au 3 *84 

•67 4 Jl 23 -20 


The ending moments of tithis are the same by Aryo eiddhanta. 
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TABLIi II.— NEW MOONS AND ECLIP8BS 

turn. 1 B.C. to A.D. 500 (Borya siddhaota)*— cant. 


Karttika. WArtfasirslia. Paoska. A.D. 


Magha. AcD. Phal^na. Chaitra 


*S 

i 

JA 

O 

0) 


d 

o 

a 





■ 


d 



■ 

• 

*a 

$ 

c 

w 

o 

3 







d 

o 


o 

cs 

u 


S' 


^ i 




a 

o 


cd 



1 Aa 26 

‘57 

3 8 

25 

■10 

4 0 

24 

•63 

6 N 

23 

•J6 

7 S U 

•46 

1 0 

13 

■99 

3 N 

120 52 

5 D 124 

i 06 

4 S 3 

'88 

6 0 

3 

*06 

7 N 

10 '89 

2 D 

1 

•42 

2 An 24 

*20 

3 S 

22 

•73 

6 0 

220 '26 

6 N 

20 

•79 

1 S 11 

•10 

2 0 

lO^ *63 

4 N 

9 

16 

6 D 

8 

•69 

5 An 310 '46 

6 8 

290 ‘99 

1 0 

29 

•52 

8 X 

28 

•05 

4 S 19 

•36 

6 0 

18 

•8y 

7 N 

17 

•42 

1 D 

16 

•96 

IS 8 

•73 

3 0 

8 

•26 

4 N 

6 

•79 

6 D 

G 

•a*> 

6 An 28 

•09 

7 S 

26 

•62 

2 0 

26 

•16 

3 X 

21 

V 

•69 

4 8 15 

•99 

6 0 

16 

•62 

1 N 

14 

■05 

2 D 

130 *58 

2 8 6 

6 Aa 26 

•36 

•73 

3 0 
1 S 

4 

24 

•89 

•26 

5 N 
2 0 

3 

23 

•42 

•79 

6 0 
4 N 

2#095 
22 -32 

5 S 12 

‘62 

7 0 

120 -15 

1 N 

13 

‘08 

8 D 

10 

•22 

2 S 1 

*99 

4 0 

10 52 

6 0 

81 

•06 

7 X 

29 

•58 

1 20aO'89 

3 0 

20 

42 

4 N 

18 

*95 

6 D 

18 

•48 

-6 S 10 

•26 

7 0 

9 

•79 

2 N 

8 

■32 

3 D 

7 

•85 

3 An 29 

■62 

5 S 

28 

•15 

6 0 

27 

•68 

1 N 

26 

•21 

2 8 17 

•52 

4 0 

17 

■05 

5 N 

15 

*68 

7 D 

15 

•11 

6 8 6 

■89 

1 0 

6 

• i 0 
^ ■ 

2 N 

4 

•95 

4 D 

4 . 

•dSl 

4 Au 27 

*26 

5 8 

25 

■7'. 

7 0 

25 

•32 

1 X 

230 *85 

3 S 14 

•16 

4 0 

13 

•es 

6 N 

120 '21 

7 D 

11 

•74 

7 8 3 

•52 

2 0 

3 

•05 

3 N 

10 ‘58 

5 D 

1 

*11 

4 Ao 23 

•89 

6 S 

22 

■42 

7 0 

21 

■95 

2 X 

20 

•48 

3 S no 

•78 

6 0 

11 

•31 

6 X 

9 

•84 

1 D 

9 

•38 

1 An 310 

*15 

2 S 

29 

•68 

4 0 

29 

•21 

5 N 

27 

•74 

7 8 19 

•05 

1 0 

18 

*58 

3 N 

17 

11 

4 D 

16 

•64 

I- S H 

•42 

5 0 

7 

95 

7 N 

6 

■48 

2 D 

6 

01 

1 Au 28 

78 : 

3 S 

27 

31 

4 0 

26 

84 

6 N 

25 

87 

7 8 16 

•68 : 

2 0 

16 

•21 

3 N 

13 

■74 

5 D 

130 

'27 

5 S 5 

05 < 

S 0 

4 

•58 

1 N 

3 

•11 

2 D 


•64 

2 Au 25 

41 ; 

3 S 

23 

•94 . 

5 0 

230 

48 

7 X 


01 

1 S U 

■31 2 0 

12#0*84 4 N 

11 

37 

0 D 

10 

•90 

o S 1 

•68 - 

7 0 

10 

•21 

1 0 

30 


3 X 

29 

■27 

4 8 20# 

•58 f 

0 

20 

•11 : 

r N 

IS 

•64 : 

2 D 

18 

•17 

1 S i» 

•94 3 0 

9 

•47 i 

1 N 

8 

•00 i 

5 D 

7 

*54 

6 Au 30 

•31 7 

s 

28 

•84 2 0 

28 

37 ; 

3 X 

26 

•90 

5 S 17 

*21 6 0 

16 

•74 1 

N 

15 

*27 i 

1) 

14 

•80 

2 S »> 

•53 1 

0 

6 

•11 5 

N 

-t 

•64 ; 

D 


•17 

'6 An 26 

*94 1 

8 25 

•47 3 

0 ; 

25 

■00 4 N 230 

•53 

5 S 14 

•S4 7 

0 

14 

■:n 1 

N : 

l2#O-90 3 

D 12 

■43 

3 8 3 

•21 4 

0 

2 

•74 6 

N 

!• 

•27 7 

N 30 

•80 

7 Au 23 

•57 2 

S : 

220 

•10 3 

0 219 

64 5 

N 20 

•17 

6 s no 

‘47 1 

0 

11 

■00 2 

.V 

9 

•53 4 

D 

9 

•06 

3 Au 310 

•8t 6 

S 80 

•37 6 

0 29 

90 1 

N 28 

43 

2 S 18 

•74 4 

0 

18 

•27 5 

N 16 

■80 7 

D 16 

•33 

7 8 8 

■10 1 

0 

7 

•63 3 

N 

6 

•16 4 

n 

5 

•70 

1 An 28 

•47 6 

S 27 

.fU‘ - 

0 26 

•53 2 

X 25 

•06 

3 8 10 

37 4 

0 15 

•90 G 

N 14 

*43 7 

D IB% 

•96 

7 8 4 

•71 2 

0 

4 

•27 8 

N 

2Q 

80 6 

D 

2 

•33 

r, Au 25 

•10 6 

8 1 

IB 

•63 1 

0 2 

30 

■16 2 

N 21 

*69 

4 8 13 

00 5 

0 120 

•53 7 

X 11 

•06 1 

D 10 

59 

IS 2 

•37 2 

0 

!• 

•90 4 

0 31 

•43 5 

N 29 

•96 

5 An 210 

7 S 20# 

.70 

1 

•26 ^ 

0 19 

•80 3 

X 18 

•83 4 

D 1 

7 

‘86 



7 D 

22 

'69 

29 

1 2 Jr 21 

•22 

3 P 

19 

•76 

30 

6 Jr 

■ 10 

•59 


1 P 

9 

•12 

2 Mr 10 

‘65 


3 D 

30 

•95 

31 

6 Jr 29 

•48 

7 F 

28 

•01 


1 D 

20 

*32 

32 

2 Jr 18 

*85 

4 F 

17 

•38 

33 

7 Jr 

7 

•22 


1 P 

5 

•76 

3 Mr 70 

■28 


4 D 

27 

•58 

34 

6 Jr 

20 

•12 

7 F 

240 

065 

35 

3 Jr 

15 

•48 


5 P 


6 Ml 

• 16 

•54 

36 

7 Jr 

4 

•85 


2 P 


■38 

3 Mr 

3 

*91 


5 Ij 

240 

•22 

37 

6 Jr 

22 

•76 

1 F 

21 

•28 

38 

4 Jr 

12 

11 


6 F 

10 

*64 

7 Mr 

12 

•18 

39 

1 Jr 

1 

'48 


3 Jr 

31 

■01 

4 Mr 

1 

•64 


5 D 

21 

•86 

40 

7 Jr 

20 

•38 

1 F 

18 

•91 

41 

4 Jr 

8 

75 


6 F 

7 

■28 

7 Mr 

8 

•81 


r 

29 

11 

42 

3 Jr 

27 

•64 

6 P 

26 

*17 

43 

1 Jr 

17 

■01 


2 F 

15 

•54 

4 Mr 

17 

•07 

44 

6 Jr 

6 

*38 

45 

6 P 

40 

•91 

1 Mr 

5 

*44 


2 D 

25 

•74 

4 Jr 

•:40 

•28 

5 F 

22 

‘81 

46 

1 Jr 

13#0*64 


3 P 

12 

•17 

4 Mr 

13 

•70 

47 

G Jr 

3 

•01 


7 F 

1 

•54 

2 Mr 

3 

•07 


3 D 

23 

38 

48 

4 Jr 

21 

■91 

6 P 

20 

•44 

49 

2 Jr 

10 

■27 


3 F 

8' 

80 

5 Mr 

10 

•34 


6 T) 

30 

•64 

50 

i Jr 

29 

•17 

2 F 

27 

•70 


4 D 

20 

■01 

51 

5 Jr 

18 

'64 

7 F 

17 

•07 

52 

2 Jr 

7 

•91 


4 F 

6 

*44 

5 Mr 

60 

■97 


7 D 

27 

•27 

53 

1 Jr 

25 

*60 

3 F 

240 

*33 

54 

G Jr 

16 

•17 


7 F 

13 

•7o 

2 Mr 

15 

■28 

55 

3 Jr 

7 D 

240 

•54 

•9U 

56 

5 P 

2 Jr 

3 

23 

•07 

•44 

6 Mr 

3 F ; 

4 

21 

*60 

•97 

57 

6 Jr 

11 

•80 


1 F 

10 

•33 

2 Mr 11 

•86 

58 

4 Jr 

1 

•17 


5 Jr 

30 

'70 

7 Mr 

1 

•93 


1 D 

21 

•54 

59 

3 Jr 

20 

■07 

4 F 18 

•60 

60 

7 Jr 

9 

•43 


1 P 

7 

96 : 

3 Mr 

S 

*50 



4 D 

28 

•so 

61 

6 Jr 

27 

•3? 

7 F 


•S6 

62 

3 Jr 

16 

*70 


5 F 

loO 

23 

G Mr lo0 

•7g 

63 

1 Jr 
5 D 

6 

26 

•07 

•43 

64 

2 P 
G Jr 

2^ 

*60 

*96 

4 Mr 
1 P 

6 

23 

•13 

■49 

65 

4 Jr 

130 

■33 


5 P 

n 

•86 

7 Mr 

13 

•39 

66 

1 Jr 
6 D 

2 

23 

•70 

•06 

67 

3 F 

7 Jr 

1 

21 

*23 

■60 

4 Mr 
2 F 

2 

20 

•76 

*13 

68 

4 Jr 

10 

‘96 


6 F 

9 

•49 

1 Mr 

lO 

•02 


•J D 

30 

■33 

69 

3 Jr 

28 

■86 

6 F 

0*9 

> a 1 

71 


19 

•70 

70 

1 Jr 

18 

■23 

2 F 

le 

31 

*7G 

5 Jr 

iNr 

/ 

•59 


7 F 

6 

*12 

1 Mr 

70 

•66 

73 

2 U 

27 

•96 

72 

4 Jr 

26 

‘49 

6 P 

25 

*02 

1 Jr 

140 

*86 


3 P 

13 

•39 

4 Mr 

14 

•92 

74 

6 Jr 

4#0‘23 

% 

7 P 

2 

‘76 

2 .\f « 



76 

3 D 

240 

•69 

75 

5 Jr 

28 

12 

« uir 
6 F 

4 

21 

'29 

•65 

2 Jr 

12 

•49 


4 F 

11 

•02 

6 Mr 

11 

■56 

79 

6 D 

4 D 

31 

21 

-86 

•22 

77 

78 

1 Jr 

6 Jr 

SO 

19 

•38 

■76 

2 F 

7 V 

28 

18 

92 

■29 

8 Jr 

9 

•12 


4 F 

7 

•65 

6 Mr 

■■ 

9 

*18 

81 

7 D 

29 

49 

80 

£ Jr 

28 

•02 

3 P 260 

•65 

6 Jr 

16 

•39 


7 F 

140 

•92 

2 Mr 16 

*45 


To mean ending moment of titbis, add algebraioaUj '02 for Brahma aiddhanta. 
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TABLE II. — NIW MOONS AMO ECLIPSES 


TABLB n.-floUv yMM and aaw mooas 


ec 

E. 

•a 

M 


eS 

a 

s 


St 

o 


Jd 

a 

'2J 


_ »« 
Com- 4 

menoo- S 

ment of ,5 

solftr ^ 

yew. g 

S 

D ^ k 
e 


s 

0 

I 

«: 


a682 538 403 
8583 53H 404 


a< 

g-S 


18M 

18M 


0 

'ft 

c 

* 

u ^ 

m 

m 

Or 





■44r.O 27 5345 
7037 16'6428 


. 

C9 fl 

ES 

e 5 
< 


14 050 
10208 


t 

» 

d 


n 

*c 

Xi 

O 


A.B. 

481 

482 


3584 540 405 18M *9625 57611 6*865 483 


3585 541 406 18M 

3586 542 407 18H 

3587 643 408 IBM 

3588 544 409 18M 

3589 545 410 18M 

3600 546 411 18M 
3591 547 412 IBM 


'2312 24*8900 4*498 
4800 13-4988 0*665 

7887 2*6061 24*367 

-0976 21-2455 22*500 

*2563 10-3638 18‘668 

5150 28*9927 16*791 
7738 18*1010 12-948 


^602 548 413 19M *0325 7 2092 9*106 


549 414 

550 415 


18M 

18M 


2913 25 8481 7*239 
5500 14*0564 3*396 


3594 

3595 551 416 18M *8088 4*0647 27*108 


3696 

3597 

3598 
3699 
3600 


552 417 

553 418 

5c4 419 

555 420 

556 421 


19M 

18M 

18M 

18M 

19M 


*067 5 22*7036 25-241 
•8268 11-8119 21-398 

•5861 0-9202 17*656 

*8438 10*6591 15*689 

•1026 8*6674 11*846 


8601 657 422 
3602 558 423 


18M 

18M 


3603 559 424 ISM 

3604 560 425 19M 

3605 661 426 18M 

3606 562 427 18 M 

3607 663 428 18M 
•3608 664 429 19M 

3606 565 430 18M 

3610 566 431 18 M 

3611 567 432 18M 

3612 568 433 19M 

3613 569 434 IBM 

3614 570 435 IBM 


8615 571 430 
8016 572 437 

3617 573 433 

3618 574 439 

3619 675 410 

8620 576 tl- 
3621 57 T 442 

.j022 57S -W3 

3623 570 444 
8t>24 5BO 445 

3625 581 448 

3626 582 447 
d&Zl 683 448 

3628 684 419 

3620 6B& 450 

3030 586 451 


5b7 452 
5^8 453 


8031 
363*2 

3633 680 454 


IBM 
19 M 

IBM 

IBM 

lOM 

19M 

13M 

IBM 

lOM 

19M 

IBM 

IBM 

19 M 

lOM 

IBM 

IBM 

lOM 

19M 

ISM 


•3611 27*28318 9*612 
6198 16 39162 5*770 

8785 550004 1-923 

•1371 24 13907 0*062 
•3958 13 24751 23*774 

•P545 2*35594 19-932 

•9132 20*99497 18 066 

-1719 10*10341 14*224 

*4305 28*74242 12-357 
•6B92 17 85086 8-515 

■9479 6 95930 4-073 

•2066 26 59832 2*800 
•4633 14‘70‘67« 20’51S 

•7240 3*81510 22*677 

li 

•9826 22*45421 20*810 
*2413 11*56265 10968 

*5000 0 0? 109 13*126 

•7587 19-31011 11-260 

•0174 8*11855 7-117 

2760 27-05757 5*551 
•5347 16*16600 1*709 

■7934 5"27444 25*421 

•0521 23*91347 23-555 
•3103 18-02189 10-713 

•6694 2-13033 15‘87(i 

•8281 20*7i;036 14-004 

•0S63 9*87779 10*162 

■3455 28*51682 8-295 

■6042 1 7*62526 4' 453 

•S628 673368 0*611 

-1215 25-37271 20'299 
•3802 14-48X15 22-457 

*6380 8*58958 16*614 


484 

485 

486 

487 

488 

489 

490 

491 

492 

493 

494 

495 

496 

497 

498 

499 


500 

501 

502 

503 

504 

505 

506 

507 

508 

509 

510 

511 

512 

513 

514 

515 

516 

517 

518 

519 

520 

521 

522 

523 

524 

525 

526 

527 

528 

529 

530 

531 

532 


YftiiAlcluti Jyitlitlift. Asli&dliA. iriTSM BhidrapftdA. 
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S 
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m 

Q 
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1 

64 


I 

it 

£ 


§ 


p 


•98 

*35 


3 dp 14 
1 Ap 4 

6 Mr 24 

4 Ap 11 

1 Mr 31 

6 Mr 21 *84 n 

6 Ap 9Q *24 

2 Mr 280O*dl 


6 

4 


1 Ap 16 
6 Ap 5 

3 Mr 26 

2 Ap 18 

6 Ap 2 

3 Mr 22 

2 Ap 10 

7 Mr 30 

4 Mr 19 

3 Ap 7 
7 Mr 27 


6 Ap 14 
4 Ap 4 

1 Mr 24 

7 Ap 12 
4 Mr 31 

2 Mr 21 
7Ap 80 
6 Mr 290 

t Ap 16 

1 Ap 6 

3 Mr 25 

4 Ap 13 

2 Ap 2 

6 Mr 22 

5 Ap 10 

2 Mr 30 
f7 Mr 190 
U Ap I7f 

6 Ap 7# 

3 Mr 27 

2 Ap 15 

6 Ap 3 

4 Mr 24 

2 Ap 11 

7 Ap 1 
4 Mr 20 

3 Ap BO 
7 Ml* 28 
6 Ap IG 


5 


4 Ap 

1 Mr 25 

7 Ap 13 
4 Ap 2 

2 Mr 22 


5 My 14 

2 My 3 

*71 7 Ap 23 

•61 5 My 11 
•98 3 ApSO 
Apl9 
My 19 
My 8 

Ap 27 

8 My 16 
7 My 5 

4 Ap 24 

3 My 12 
1 My 2 

5 Ap 21 

4 My 1' 

1 Ap 2 
Ap 18 
Mv 17 

4 My 6 

2 Ap 26 


•61 

*87 

•24 

*14 

*61 

•87 

•77 

•14 

*60 

*40 

•77 


fl 



p 

A 

K 

0 


• 

c 

• 

K 

0 


* 

0 
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0 

s 
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© 0 
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* 

0 

Q 

Q 

g 
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1 

* 
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* 
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1 
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7 Je 
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*04 

1 Jl 

12 
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8 An Hi 
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4 Je 

2 

•41 
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1 
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7 Jl 

air 

) *47 

‘24 

1 My 22 

•77 

rs Je 
i4 Jl 
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20 

•30 

*84 

6 An 19 

•37 

■14 

7 Je 

90 

•67 

2 Jl 

9 

*20 

8 An 

7 

73 

•61 

6 My 300 

'04 

0 Je 

28 

■67 

1 Jl 

2B 

■10 

‘88 

•41 

3 Je 

17 

*94 

5 Jl 

17 

•47 

7 An 

16 

•00 

•77 

1 Je- 

7 

•30 

2 Jl 

6 

•88 

4 An 

5 

■36 

‘14 

5 My 26 

■67 

7 Je 

25 

•20 

1 Jl 

24 

73 

•04 

4 Je 

11 

•67 

6 Jl 

14 
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7 An 

12 

*68 
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1 Je 

3 

•94 

3 Jl 

3 

'47 

6 An 

2 

■00 
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77 

67 

04 

40 

80 

67 

04 

67 

83 

80 


i 


6 Ht 24 

5 Je II 

2 My 31 

6 My 20 O 

1 Je lOl 

5 Je 8 

3 My 28 

2 Je 16 

6 Je 5 

3 My 26 


30 7 Je 22 


20 

57 

98 

46 

88 

20 

10 

46 

83 


G J1 
4 Je 


100 

300 


88 [2 ^ 

3 Ai 

73 


3 J1 19 


7 Jl 

4 Je 

3 JI 
7 Jl 

5 Je 


8 

26 

15 

4 

25 


10 

•00 

•86 

•78 

*63 

*09 

*36 


22 
An 20 
1 An 0 
6 Jl 29 


i 


4 An 17 

1 An 6 
6 Jl 26 

6 An 14 

2 An 3 
6 Jl 23 


86 

89 

26 

63 

68 

26 

11 

•52 

•89 


•65 1 My lb 
•02 5 My 3 

‘88 2 Ap 22 

•28 1 My 11 
‘63 6 Ap 30 

.01 [3 Ap 190 

1 5 My It-# 
•01 2 My 8 

*28 6 Ap 27 

*18 5 My 15 
•64 3 My 5 

•01 7 Ap 24 

•31 6 Mv 13 
•17 3 My 1 

•54 1 Ap 21 


•44 

•81 

•17 

•70 

•07 


91 


18 2 Je 12 
54 7 Jo 2 
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[5 Je 

81 
18 
54 
07 

44 3 Je 6 


•71 4 Jl 
•08 
*44 


1 Jl 
7 Jl 


200 ’97 

3 Je 10#O'3^ 4 JI 

7 Mr 29 
■ 

6 Je 17 


81 

71 

07 

44 

34 

70 


1 My 27 

7 Je 14 
4 Jo 3 

1 My 23 

7 Jc 11 


Q. f 2 My 200 
'''l4Je 19# 


6 My 9#0‘97 1 Je 8 
4 Ap 29 *34 5 My 28 


44 


3 Mv 17 
* 

7 My 6 

4 Ap 25 

•34 3 My 14 
*70 1 My 3 

5 Ap 22 

4 My 11 

1 Ap 3C>Q 

5 My 8 

2 Ap 27 

1 My 16 


•07 

•97 

•33 


•GO 

*97 


23 

60 

97 

'87 

23 

*60 


4 Je 16 
2 Je 5 
6 Mv 25 


[1 


5 Je 18 
2 Je 1 
Mv 22 


71 
■61 
•97 

•34 

•24 

•60 

•97 

•87 

•24 

•60 

•14 

•50 

•87 

*76 
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•60 

*40 

*76 

IS 


20 # 

9 

2 Je 28 
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table II. — NEW MOONS AND KOLiPSES 

from 1 B.C. to AJ>. 500 (Burya 8iddliaiita)*-^oiic. 


AoTiaa. 


XBaryasirslia. Pauslia. A.D. 


UayKa. 


AJ>. Fhalgti&a. Gliaitra. 


• 

tK 





ft 








* 


* 




4 



* 

* 

Week-da 

Month . 

Day. 

0 

1 
fe 

C9 

rs 

• 

9 

9 

Month. 

■ 

tK 

4 

D 

Fraction 

cd 

ns 

1 

9 

9 

Month. 

4i 

o3 

P 

Fraction 

c; 

'O 

1 

M 

9 

9 

* 

c 

o 

a 

S' 

» 

C 

c 

o 

Ec. 


Week-dn' 

m 

Month. 

Day. 

Fraction. 


ce 

2 £ 
o c 

w c 

Day 

Fraction 

- 

< J3 

^ ’Z 

£ 9 
® o « 

^ S P 

Fraction 

4 8 9 

•63 

6 

0 

9 

•16 

•T 

# 

N 

7 

*G9 

2 

D 

7 

•22 

82 

3 Jr 

6 

75 


5 F 

o 

•28 

6 Mr 5 

•82 

8 Aq 30 

•00 

3 

s 

28 

53 

6 

0 

28 

•06 

6 

N 

26 

*50 


1 D 

26 

•12 

83 

2 Jr 

24 

•65 

4 F 23 

•18 

7 S 17 

•90 

2 

0 

17 

•43 

3 

N 

15 

•96 

5 

D 

150 

•49 

84 

7 Jr 

14# 

•02 


1 F 

12 

*56 

8 Mr 13 

•08 

5 3 6 

•26 

6 

o 

3 

•79 

1 

N 

4 

•32 

2 

D 

3Q 

•86 

85 

4 Jr 

2 

•89 


5 Jr 

31 

■92 

7 Mr 2 

•46 

2 Au 26 

•63 

4 

3 

25 

•16 

5 

0 

24 

•69 

7 

N 

23#0‘23 


1 U 

22 

76 

86 

3 Jr 

21 

■28 

4 F 19 

•81 

1 8 14 

*53 

3 

O 

14 

•06 

4 

N 

12# 

•59 

6 

D 

12 

•12 

87 

7 Jr 

10 

•66 


2 F 

9 

•18 

8 Mr 10 

•71 

5 S 3 

•90 

7 

0 

30 

•43 

1 

N 

1# 

•96 

3 

D 

1 

•49 


5 D 

81 

02 

88 

6 Jr 

29 

65 

1 F 28 

•08 

3 Au 23 

•26 


3 

O 

210 

21 

•79 

*32 

7 

N 

19 

•86 


Fausha 

Kshaya. 


2 D 

19 

38 

89 

3 Jr 

17 

•92 

r6 F 16 *45 

16 Mr 17#0*98 

2 8 11#0‘16 

3 

O 

10 

•69 

5 

N 

9 

•22 

6 D 

8 

•75 

90 

1 Jr 

7 

28 


2 F 

5 

•81 

4 Mr 7# 

•34 

6 Au 31 

•53 

1 

3 

30 

•06 

2 

O 

29 

‘59 

4 

N 

28 

•12 


5 D 

27 

•65 

91 

7 Jr 

260 

•18 

1 F 24# 

•71 

5 3 19 

-42 

6 0 

18 

*96 

1 

N 

17 

•49 

3 

D 

17 

■02 

92 

4 Jr 

150 

•56 


6 F 

14 

*08 

7 Mr 14 

•61 

2 8 7 

•79 

4 0 

7 

*32 

5 N 

5 

*85 

7 D 

5 

•38 

93 

1 Jr 

3#091 


3 F 

2 

•44 

4 Mr 3 

•98 

7 Au 28 

•16 

1 

S 

26 

•69 

3 

0 

26 

•22 

4 N 

24 

•75 


6 D 

24 

•28 

94 

1 Jr 

22 

•81 

2 P 21 

*34 

6 3 16 

•06 

7 

0 

15 

•59 

2 

N 

140 

*12 

3 D 

13 

•66 

95 

5 Jr 

12 

•18 


6 P 

10 

■71 

1 Mr 12 

•24 

3 S 6 

•42 

4 0 

4 

•95 

G 

N 

30 

•48 

1 

D 

3 

■02 

96 

2 Jr 

1 

*55 


4 Jr 

31 

•08 

5 F 29 

*61 

7 Au 24 

•79 

2 

s 

23 

•32 

3 

0 

22#0'85 

5 

N 

21 

•38 


6 J) 

20 

91 

97 

1 Jr 

19 

•44 

2 F 17 

•97 

6 3 12 

‘69 

1 

0 

12 

•22 

2 

N 

10 

*75 

4 

D 

10 

*28 

98 

6 Jr 

8 

•81 


7 F 

7 

•34 

1 Mr 80 

•87 

4 3 2Q 
r 1 All 220 

2 3 20 

•08 

5 

0 

1 

•59 

7 

0 

31 

■12 

1 

N 

29 

■65 


3 D 

29 

•18 

99 

4 Jr 

27 

*71 

6 F 2CO 

•24 

•42 

*95 

4 

0 

20 

•4S 

6 

N 

19 

•01 

7 D 

18 

*54 

500 

2 Jr 

17 

•06 


3 F 

15#0'5d 

5 Mr 16 

•12 


FBOM ad. 500 TO A.D. 999. 


7 S 9 

4 Au 29 

3 3 17 

7 8 6 

5 An 26 

4 S 14 

13 3 

5 Au 28 

4 S 10# 
2 Au 81# 

1 3 19 

6 3 8 

2 An 27 

1 3 15 

6 3 6 

3 Au 26 

2 S 120 

6 3 lO 

6 3 20 

2 3 9 

7 Au 29 

6 3 17 

3 3 6 

I Au 20 

6 8 IS 

4 3 3 

1 Au 23 

7 3 11 

4 Aq 30 

as 18 

13 H 

5 Aa28 

4 S 16 


•30 

1 

0 

8 

•83 

3 

N 

7 

•36 

4 D 

6 

•89 

01 

•67 

6 

S 

28 

•20 

7 

0 

27 

•73 

2 N 

26 

26 


*56 

6 

0 

17 

•10 

6 

N 

15 

•63 

1 D 

150 

•16 

03 

•93 

2 

o 

6 

•46 

3 

N 

4 

•99 

5 n 

40 

•62 

04 

•30 

0 

s 

24 

•83 

1 

0 

24 

•36 

2 N 

22 

■89 


•20 

5 0 

130 

*73 

7 

N 

12 

•26 

1 D 

11 

•79 

06 

•66 

3 

0 

30 

•09 

4 N 

1# 

•62 

6 D 

1 

•16 


•93 1 

^7 

[2 

3 

0 

220 

21 

•46 

*99 

3 N 

20 

*62 

5 D 

20 

■05 


•83 

6 

0 

10 

■36 

7 

N 

8 

•99 

2 D 

8 

•42 

09 

•20 

3 

.3 

29 

•73 

5 

0 

29 

■26 

6 N 

27 

•79 


•C9 

2 

0 

18 

•62 

4 

N 

17 

•15 

5 D 

16 

-68 

11 

•46 

7 

0 

S 

•09 

1 

N 

6 

•52 

3 D 

6 

•06 

12 

•83 

4 3 

26 

•36 

5 

O 

25 

•89 

7 N 

240 

•42 


•72 

8 0 

15 

■26 

4 

N 

130 

•79 

6 D 

13 

•32 

14 

•09 

7 

0 

4 

•62 

2 

N 

30 

•16 

3 D 

2 

•68 

15 

‘46 

4 3 

23 

•99 

6 0 

23# 

•52 

1 N 

22 

•05 


•30 

3 

0 

11 

•89 

5 

N 

10 

•42 

6 Q 

9 

•95 

17 

•72 

1 

0 

1 

•25 

2 

0 

30 

•78 

4 N 

29 

-32 


•G2 

7 

0 

20 

•15 

1 

N 

18 

•G8 

3 D 

18 

•21 

19 

‘99 

4 

0 

9 

•62 

6 

N 

8 

•05 

7 D 

7 

•58 

20 

^ .T 

•36 

1 

3 

27 

•89 

3 

0 

27 

•42 

4 N 

25 

•95 


•25 

7 

0 

16 

•78 

2 

N 

15 

•31 

3 D 

14#0‘S4 

22 

•62 

6 

o 

6 

•15 

6 

>: 

4 

•68 

1 D 

4# 

•21 

23 

•99 

2 

B 

25 

•62 

4 

0 

250 

•05 

5 N 

23# 

•58 


•88 

1 

o 

130 

•42 

2 

N 

11 

*95 

4 D 

11 

•48 

25 

■25 

( 

5 

0 

20 

•78 

7 

N 

1 

•31 

1 N 

30 

•84 


3 

3 

22# 

15 

6 

vr 

20 

•21 

Pausha 



62 

[4 

0 

21 

*68 

N 

Kahaya 


28 

•62 

2 

(J 

11 

•05 

3 

N 

9 

•68 

5 D 

9 

11 

•S8 

6 

s 

29 

41 

7 O 

23 

•94 

2 N 

27 

•48 


■78 

5 

0 

18 

•31 

6 

N 

1C 

•84 

* 

1 D 

16 

■37 

30 

•15 

2 

o 

7 

•68 

4 

N 

6 

•21 

5 D 

60 

74 

31 

•52 

7 

3 

27 

•06 

1 

0 

26 

•68 

3 N 

250 

■11 


•41 

5 

0 

14 

•94 

7 

N 

13#047 

2 D 

13 

•00 

33 


6 

Jr 

5 

•42 


7 

F 

3 

•95 


Mr 

5 

•4S 

8 

D 

260 

79 

02 

5 

Jr 

24 

•82 

6 

F 

22 

•85 

2 

Jr 

18 

•69 


4 

P 

12 

•22 

6 

Mr 

18 

•76 

7 

Jr 

3 

•05 


1 

F 

1 

‘58 

3 

Mr 

2 

*12 

4 

D 

22 

•42 

05 

5 

Jr 

20 

•95 

7 

F 

29 

•48 

8 

Jr 

10 

•32 


4 

F 

8 

•79 

6 

Mr 

20 

*38 

7 

D 

30 

•69 

07 

2 

Jr 

29 

•22 

3 

F 

27 

•75 


Mayha 

Xsliaya 

• 

08 i 

[S 

Jr 

P 

18 

17 

*58 

•10 

2 

Mr 

17 

•62 

3 

Jr 

6 

95 


5 

P 

60 

■48 

7 

Mr 

7 

■01 

1 

D 

27 

•32 

10 

2 

Jr 

250 

•83 

4 

P 

24 

•38 

7 

Jr 

150 

*22 


1 

P 

13 

•75 

8 

Mr 

16 

*28 

4 

Jr 

4# 

•68 


6 

P 

3 

•11 

7 

Mr 

8 

*64 

1 

D 

23 

■95 

13 

3 

Jr 

22 

•48 

6 

F 

21 

•01 

7 

Jr 

11 

•85 


2 

P 

10 

•38 

3 

Mr 

11 

•91 

5 

Jr 

1 

•21 


6 

Jr 

30 

•74 

1 

Mr 

1 


2 

D 

21 

■58 

16 

4 

Jr 

20 

•11 

6 

i’- 

18 

•64 

1 

Jr 

8 

*48 


3 

F 

7 

•01 

4 

Mr 

80 

•54 

5 

D 

28 

■85 

16 

7 

Jr 

27 

•38 

1 

F 

250 

•91 

4 

Jr 

160 

•74 


6 

F 

16# 

•37 

7 

Mr 

16 

•80 

2 

6 

Jr 

D 

250 

•11 

*48 

21 

3 

1 

F 

Jr 

4 

24 

•64 

■01 

5 

2 

Mr 

F 

5 

22 

•17 

•54 

5 

Jr 

13 

•38 


7 

F 

11 

•91 

1 

Mr 

13 

•44 

2 

Jr 

3 

•74 

24 

4 

F 

1 

•27 

5 

Mr 

2 

•an 

7 

D 

23 

•11 

1 

Jr 

21 

•64 

3 

P 

20 

•17 

6 

Jr 

10 

•01 


7 

F 

8 

‘64 

2 

Mr 

10 

•07 

8 

D 

80 

*37 

26 

4 

Jr 

28 

•90 

6 

P 

27 

*44 

7 

D 

19 

•74 

27 1 

[2 

La 

Jr 

F 

18 

160 

•27 

•80 

6 

Mr 

18 

•88 

6 

Jr 

7 

‘64 

29 

1 

F 

6#0-77 

2 

Mr 

6 

•7 a 

4 

D 

27 

•01 

5 

Jr 

250 

•45 

7 

F 

24 

• IF 

•07 

2 

Jr 

14# 

■90 


4 

F 

18 

‘48 

5 

Mr 

14 

*96 

7 

4 

Jr 

D 

4 

24 

•27 

•64 

32 

1 

6 

P 

Jr 

2 

28 

•80 

•17 

3 

7 

Mr 

P 

4 

21 

*33 

*70 

8 

Jr 

11 

•64 


5 

F 

lu 

•07 

6 

Mr 

11 

•60 


A.D. 990 306 pages 238 to 241 below, , . 

For tithis by Brahma Biddbanta add algebraically 


— '02 to the above. 
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•2830 3*92078 1*051 635 
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4 P 

1 Jr 

5 

26 

•37 

74 

5 Mr 6 

3 F 24 

•90 

•27 

6 S 

17 

•98 

1 0 

I'O 

•51 

3 N 

16 

•04 

4 D 

15 

•67 

01 

6 Jr 

14 

•n 


7 P 

12 

•64 

2 Mr 14 

•17 

4 S 

7 

'35 

5 0 

•60 

•88 

7 N 

5 

•41 

1 D 

4 

•94 

02 

3 Jr 

3 

•47 


5 F 

2 

•01 

6 Mr 3 

'64 
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7* 
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2e®0*25 

4 0 

25 

•78 

6 N 

24 

*31 


7 D 

23 

•84 

03 
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22 

•37 

3 F 20 

•90 

7 S 

15 

‘62 

2 0 

15 

•15 

3 N 

13 

•68 

5 D 

13 

•21 

04 

6 Jr 

11 

•74 


1 F 

loo 

•27 

2 Mr 10 

•80 

4 S 39 
'2 An 24 

•99 

■35 

6 0 

3 

■52 

1 N 

2 

•05 

2 D 

1 

•58 


4 D 

81 

•11 

05 

5 Jr 

290 

■64 

7 F 28^ 

•17 

.8 S 

22 

•88 

5 0 

22 

■42 

6 N 

20 

•94 

1 D 

20 

•47 

06 

3 Jr 
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4 F 

17 

•54 

6 Mr 19 

•07 

1 S 

12 

•25 

a 

2 0 

11 

78 
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•31 

5 D 
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6 
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•58 

2 D 

17 
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A.Dt Bee pages 238 to 241 below. 

For tithis by Brahma siddhanta add algebraically -'03 to the above. 
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SOM *2878 23*1097 13*495 
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SOM *8228 9*0784 0*100 

SOM *6185 277123 25*788 

SOM -8403 16*8206 21*946 

SIM *0991 59289 18*103 

SOM *8578 24*5678 16*230 

20M '6166 13*6701 12*393 

20M *8753 2*7844 8*651 
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SOM *9104 18*2788 24*686 
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751 
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754 
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755 
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756 
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757 
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761 
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19*0533 

16*314 
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